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ABSTRACT

Web-Enabled Project Management and CollaborationdJs
Microsoft Groove System. (August 2008)
Kamer Yuksel, B.S., Middle East Technical Universit

Co-Chairs of Advisory Committee: Dr. Yilmaz Hatipi&aulu
Dr. Joseph P. Horlen

In every construction project, there is involvemefntmultiple team-players and their
individual efforts have to be coordinated in a tiyn@manner. Sharing and synchronizing
information exchange among diverse team playersines) a comprehensive project
management and collaboration system that is easitgssible and manageable. Web-
based or web-enabled project management and cddlidoo software offer several

opportunities for this purpose.

In the last decade, the construction industry kafized the necessity of adopting project
management and collaboration systems but expedeadaptation and implementation
problems. The major reasons were the required acétknowledge, training and comfort
level of the users. These issues can be addregsetllihing a software package that

provides a familiar user interface and flexibletonsization options.

Microsoft Groove provides an alternative for welalgled project management and
collaboration with comprehensive and customizabtdst while maintaining the familiar

Microsoft Office look and feel. This thesis compathe features of Groove software to
commonly used project management and collaborasigstems in the construction
industry. A sample Groove workspace is developetl g@monstrated with customized

modules and templates for a typical constructiapeut.
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1 INTRODUCTION

Construction projects are unique and complex inneatThe complexity arises from the
involvement of multiple team-players and the neitgs® timely coordinate these

individual efforts toward a common goal: the susb@scompletion of the project.

Successful completion of a project is not possibiéess all the parties communicate
accurately, effectively, and timely, forming and ckanging critical information

(Becerik, 2006). Sharing and synchronizing infororatexchange among diverse team
players requires a comprehensive, easily accessiatedl manageable project
management and collaboration system (PMCS). Webebas web-enabled PMCS
offers several benefits for such projects with itHast and reliable data transmission.
Their distinct project control capabilities allowrfstoring, updating, and sharing critical

and fragmented information in an organized fashion.

The construction industry, to a certain extent, reslized the necessity of adopting
PCMS. In the 2006 Information Technology SurveYC&MA, forty three percent of the
construction companies stated that they use prajettaboration software in their
projects (CFMA, 2006). The same survey also revishigh adoption rates (98%) of
project management software in the constructiomstry. However, it is important to
emphasize that these figures do not reflect utibmalevel and efficiency of these
programs. Research demonstrates that constructiofesgionals are experiencing
notable problems with learning and using these namog (Becerik, 2006). FMI's
“Contractor Productivity Survey” (2004) noted tlsatty five percent of the companies
were not able to successfully implement new idgakack the ability to sustain them
very long. These observations suggest that whdectimstruction industry is investing in

new technologies and ideas, it is experiencing tdiap and implementation problems.

This thesis follows the style gburnal of Planning Education and Research.



The major reasons for the adaptation and implertientgproblems are the required
software knowledge, training, and comfort levekltd users. It should be noted that the
software companies in the market have not fully agea to develop comprehensive and
industry-tailored software packages, which are et same time user-friendly and
flexible for customization. These issues can beestdd by utilizing a software package
that provides a familiar user interface and flexibistomization options.

This study focuses on demonstrating an alterngteé for project management and
collaboration, Microsoft Office Groove. Microsoftr@ve became a part of the standard
Microsoft Office package in their 2007 releaseptovides an alternative for web-

enabled project management and collaboration wetnprehensive and customizable
tools, while maintaining the familiar Microsoft @fé look and feel. This study explores
the potential applications of management and coition for a typical construction

project using Groove software. The following seasiof this thesis include the goals
and objectives, the review of related literatuhe methodology, as well as the template

development for a typical construction project gséroove system.



2 GOALSAND OBJECTIVES

The goal of this study is to demonstrate Microgefbove as an alternative project
management and collaboration tool for construcposjects. To accomplish this goal,

the following specific objectives are completed:

" Identification of the commonly used web-based amth@nabled PCMS

in the construction industry and their potenti@as of improvement.

" Development of Microsoft Groove template for a tgbi construction
project
" Demonstration of Microsoft Groove’s structure bykymg the

developed template to a real-life constructiorjgub



3 BACKGROUND AND LITERATURE REVIEW

This section presents a summary of the relategrelsen project communication and
collaboration including a discussion on the nevinitetogy adoption and diffusion in the
construction industry, and barriers to adoption@i technologies. A review of the
literature on current PCMS in the construction stdgwith a specific focus on PMCS
common properties, and limitations is included .afin existing literature on Microsoft

Groove system is reviewed.

3.1 ROLE OF COMMUNICATION AND COLLABORATION IN PRCECT
SUCCESS

Although there are many factors affecting projaatcess, there is clear evidence that
effective communication and collaboration amongneglayers are vital for project
success. Communication allows people to understand another, through the
interpretation of sent messages. Some of the widmtgepted definitions of
communication put forward by Hoyland et al. (1988)1 Ruesch and Bateson (1961) (as
cited in Miller, 2004) state that communication‘tise process by which an individual
transmits stimuli to modify the behavior of othedividuals” (Hovland et al., as cited in
Miller, 2004, p.4) and that “Communication does mefer to verbal, explicit and
intentional transmission of messages alone. Theceginof communication would
include all those processes by which people infleeone another” (Ruesch and
Bateson, as cited in Miller, 2004, p.4)

Communication theory identifies three major compuseof communication. For
communication to take place there has to be a seadeceiver, and a message. The
message should be transmitted through a mediunthendeceiver should decode the
message in order to understand the meaning. The ofpmedium is of critical

importance in communication because it impactgdgmoding process. The decoding of



the message is essential because it representsetii@ng that has been assigned to the
message by the receiver. Meanwhile, how people retaded and interpret things can
vary significantly (Miller, 2004). In a project i@y, communication problems occur
mainly due to the team members’ differing ways éaking and listening (Koskinen,
2004). Barriers and filters also play a major ralethe understanding of the real
message. Barriers can originate from the curreatesif-mind of the receiver, such as
bias, prejudice and emotions, as well as due t& lafc technical or educational
knowledge needed for total understanding (Thomas €1998). Although it is humanly
and technically impossible to remove all the basrie effective communication, setting
a system which will formalize and systematize tbenmunication process can help to
enhance the project performance by either blockingitigating the negative effects of

the distortions.

A study conducted by the Construction Industryitast tried to identify and measure
the critical communication variables influencinghstruction project success (Thomas et
al., 1998). The primary aim of the study was toadep a tool which would help enhance
communication among project team members (Thomak,et998). In order to achieve
this, research team selected critical communicatamables as well as certain project
success variables such as budget, schedule, andnambrework, and analyzed the
relationships between those variables (Thomas. el @98). Their research ranked the
critical communication variables which demonstraesignificant correlation with
project success as (@gcuracyof information provided (b) the existence of wedifined
proceduresoutlining the project scope and methods (c) tlesg@mce obarriers such as
interpersonal problems in the communication pro¢gsshoroughunderstandingf the
expectations (elimely receipt of critical information and (ftompletenesf the
information received (Thomas et al., 1998).



Another study by Chan et al. (2004) identified thain factors affecting project success.
Figure 1 show these critical success factors agegrananagement actions, project

procedures, external environment, project-reladetbfs, and human-related factors.

Human-related Factors
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I
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relationshap with others

22, Support and provision of resources from
progect beamn Jeaders” parent coanpany.

Figure 1. Factors affecting project success (Chan A.P.Cit320 &Chan A.P.L, 2004)

As illustrated in Figure 1, authors’ classificatiaf project management actions
emphasizes the importance of communication, prajentrol, feedback, planning, and

organization for the successful completion of thejert. These competencies can be
enhanced through well-structured and effectivelyized PMCS. In addition to its

contributions to project management actions, PM&% also affect the project success
by altering the project procedures from conventionaethods to contemporary methods
such as e-business and e-finance. Even the réjatoleust human-related factors can be

affected by the implementation of PMCS. A well-ingtonalized, successfully adopted



PMCS can positively influence the team members'npiag, decision making,
organization, and coordination skills by providioig-time and quality information.
Communication on its own is not enough for promatcess; high level of collaboration
among team members and stakeholders is also manpdasepple, 2005). When the
fragmented nature of the construction industry ensidered, the importance of
collaboration becomes clear. As Laepple assertglldloration is a joint problem
solving that is working together with shared godlsiepple, 2005, p.46).

Effective communication is an essential part ofladmiration. If stated differently,
collaboration mandates communication but the opposs not necessarily true.
Communication can still happen without collabomatiamong team members, so
collaboration can be considered as a step forwardalizing the shared goals by means
of more durable relationships and full commitmenttlee team members (Laepple,
2005). For collaboration to be lasting, there aedgain factors that have to exist as the
basis of the relation. According to Lorenz et ak €ited in Laepple, 2005), the major
components of collaboration are the existence ofmon purpose, shared paradigm,

mutual respect, and effective communication.

In a construction project, common purpose will milstly be the safely and timely
completion of the project with an acceptable qualind within budget. Without a
purpose there is no reason for collaboration. Shgraradigm, on the other hand,
represents the values, methods, and practices colynaccepted by all the team

members to achieve a common goal.

Collaboration attempts should not start as a resuttisputes and problems while the
project progresses, rather the foundation for bollation should be built before any real
problems arise (Larson, 1997). This can be dormugir team-building processes, which
bring the related parties together to clarify themmunication and collaboration

strategies and how to best handle the conflictdigputes before they actually happen



(Larson, 1997). Another important factor for susfeks collaboration is the
managements’ attitudes, particularly when they eaomfronting serious problems
(Larson, 1997). Their attitudes and behaviors shde consistent with the core values

of collaboration, which are trust, openness, aathtgork (Larson, 1997).

Communication and collaboration shortcomings in Wwkplace are one of the first
suspects for low levels of productivity in the ciastion industry (FMI, 2004). FMI’s
Construction Industry Productivity Survey highlightommunication and collaboration
problems as one of the main challenges for impgnoductivity levels. Figure 2
illustrates the communication and collaboratioratesd challenges for contractors in

improving productivity.

Challenges for Improving Productivity

Lack of communication
skills atthe field

management levels -_—

Poor coordination by
owners, general I
contractors and/or CMs (—o—p o

Poor communication |1
between project and
field managers F

20%  30% 40%  50%  60%  70% 80%  90%  100%

Figure 2. Challenges for improving productivity (Adapted fréikl, 2004)

As shown in Figure 2, survey respondents pointekl ¢ communication skills (60%)
and poor communication between project managersi@ddnanagers (50%) as major

internal challenges impeding productivity. The samevey also highlighted poor



collaboration between owners, general contractorg/or construction managers (55%)
as one of the external challenges for improvinglpotivity.

3.2 CONSTRUCTION INDUSTRY DATA MANAGEMENT

Construction industry is an information intensimelustry. Data that is generated can be
grouped either as structured or unstructured dagddas et al., 2005). Structured data
are generated through a database system whichaugesdetermined structure and
format (Caldas et al., 2005). This type of strucirbrings certain amount of
standardization and improves interoperability amoamputational systems (Caldas et
al., 2005). For instance, cost control module irntate PMCS is an example of such
structured data. Users have little influence over system. However, in reality the
majority of the documents that are generated irsttoation projects are unstructured
data which is based on text-based documents sudordgacts, field reports, change
orders, RFIs etc. (Froese, 2003). Although theseiments are accepted as unstructured
data, today many of the web-enabled and web-bad@SPpartially structure these
documents as well. For example, Constructware ®#tandard modules for creating and
tracking RFIs, change orders, and daily reportss €hables all team members to view
and edit the same standard view of one type of meay, hence improving
interoperability amongst different computers. Hoeg\some researchers argue that this
is just a replication of the text-based documenthensystem and offers no real solutions

for handling such complex data (Maoa et al., 2006).

There have been many studies conducted and comatamtbdels developed in order
to standardize and create one common methodoladyafadling both the structured and
unstructured data in the construction industryustd; Foundation Class (IFC) standard
is one such example. IFC developed by the InteynatiAlliance for Interoperability is

a global alliance representing more than 600 AE@pamies, vendors and software



10

developers (Froese, 2003). As Froese (2003) siatdsC is a high-level, object
oriented data model for the AEC/FM industry” (p.231

Construction industry mainly utilizes CAD drawings AutoCAD format “.dwg”, plot
files in “.plt” format, Microsoft Word documentsdoc”, as well as files in Adobe PDF
and Microsoft Excel “.xIs” formats (Hjelt & Bjork2007). These formats serve to two
main categories of information (1) contract docuteeand (2) project management
documents (Zhu et al., 2001).

3.2.1 Contract Documents

A contract is a mutually binding agreement whicHigaies the seller to provide the

promised product or service at the same time digliggthe buyer to provide monetary or
some other form of payment in return (PMI, 2004pn€acts include terms and

conditions, a detail description of the productservice as well as the seller’s price
proposal for the item/service to be provided (PMQO4). Generally construction

projects require more than a single contract tbait@ the project. The product/service
description and scope of work in construction ptgeare so comprehensive that
additional documents should accompany the contmadtare considered as part of the
contract package. In addition to the Owner-Contraagreement general conditions of
the contract, supplementary general conditionskimngrdrawings and specification, and
any addenda if needed are included in the conpactage (Dagostino & Feigenbaum,
2003). PMI's (2004) Project Management Body of Kienige identifies three main

types of contracts which are (a) fixed price or fusum contracts (b) cost reimbursable
contracts and (c) time and material contracts.

In most construction projects, drawings and speatiibons are part of the contract
package and are the primary source of informationng construction as well as the
litigation if conflicts arise. Working drawings atke actual drawings and illustrations

from which the project is built (Dagostino & Feidrmum, 2003). They display the exact
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dimensions and locations of the construction eldma@m a project as well as the

materials needed for these elements and how tHegoale together (Dagostino &

Feigenbaum, 2003). Drawings on its own are not ghda define every single detail in

a construction project. Specifications are gengralkeded. Specifications provide
written, pictorial, or graphical information elaladely describing the services or items to
be procuredKerzner, 2003). Specifications fall into one oé tihree categories:

(a) design specifications (b) performance spedifioa or (c) functional specifications

(Kerzner, 2003).

Since changes are unavoidable in construction @)jehey have to be properly
planned, managed and controlled. In a construgtimject changes happen due to a
number of reasons such as design errors, addimotiee scope of work as requested by
the owner, unknown site conditions, force majewadye engineering, or acceleration
(Hanna et al., 2002; O'Brien, 1998). According tonérican Institute of Architects’
2006 Work On The Boards Survey results, additionthé scope of work by the owner
account more than half of the average increas®shwhereas unknown or unforeseen
site conditions generally account for more thamartggr of the average cost increase and
design errors contribution to cost increase is @ol0 percent (AIA, 2006a). AIA
survey also reveals that change orders on avermgfeabout four percent of the total
construction cost (AlA, 2006a).

The process which organizes and controls the chpngsess in construction is called
the change order process. Change Order processstagyand proceed in several
different ways. A RFI (Request for Information) geally precedes a Change Order or a
bulletin can be issued to request for a price fthencontractor for the proposed changes
(O’Brien, 1998). Managing Change Orders is vertiaai because in most of the cases,
they have an effect on the original contract amant/or the project completion time
agreed upon by the Owner and the Contractor. Ch@nder process is the only formal

process that can authorize a change in the coniraet and contract sum, after the
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execution of the Contract (TAMU Facilities, 200As a result, Change Orders is a
major source of conflicts and disputes between@meer and the Contractor (AIA,
2007). However, despite its complications, mosttiamts authorize change orders
(O’Brien, 1998).

Revisions made to original contract sum and statethe Change Order form, do not
reflect the changes to the Contract sum stem fréxan@e Directives (AlA, 2001a). A
Change Directive is different than a Change Ordsrabse it directs changes to work
without final agreement between the Owner and theti@ctor on the proposed changes
of the contract sum and time (AIA, 2001b). As autesChange Directives are filed
separately from Change Orders with different idematiion numbers. Once an
agreement on a Change Directive is reached, a @ha@nder should be issued. In case
of disagreement, Change Directives do not prejudiee Contractor’s right to make
claims and appeal under the terms of the ContiagtU Facilities, 2007).

The main project management documents includerbutat limited to:

3.2.2 Project Management Documents

Construction project management best practicesireqtertain documents to be
generated and updated regularly throughout theegiro] hese documents mainly include
RFIs, RFP/RFQs, schedule, budget, and estimates.

RFIs are generally used to clarify issues relatedrawings (Zhu et al., 2001). When
issuing RFI, certain level of detail should be ud#d and the purpose should be the
clarification of unclear, doubtful elements of {hr@ject. AIA guides practitioners in RFI
content and recommend that RFI must include théwviahg information: project
information, project name, project number, RFI miation, RFI number, RFI title,
initiation date, subject, discipline affected, piip (1 to 5), submission information,

submitted by:, coauthor, submitted to:, copies referenced drawing and specification
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number, construction manager/general contractorofigimpact, cost impact (yes/no;
dollar amount), Schedule impact: (yes/no; numbedayfs), drawing impact: (yes/no;
description), change order required: (yes/no), esgunformation requested, requested
by, date required or ASAP, 1st/2nd/3rd requestp@sed solution, response, answered
by:, date answered (AIA, 2006b). However, someaet®es argue that RFI processes
have turned into a paper trick in order to gain entome and claim advantages by the
contractors (Zack, 1999). There are many instarthes RFIs are used in lieu of
submittals, to respond to notices of non-conformanttansmit safety plans and
schedules (Zack, 1999). The definition of RFI ahd $pecific purpose of it should be
explicitly stated in the contract documents in orde avoid misinterpretation or

misusage of it.

AlA defines the RFP/RFQ process as requesting fpoeiselected suppliers a well-
considered proposal of the services or items neéatethe construction project. Some
organizations refer to an already maintained pretersellers list which they have
established in time through certain qualificatioathodology (PMI, 2004). A solid RFP
or RFQ should include all the items and should esklrall the points that the owner
deems necessary for the well being of the profghbkai, 2001). Depending on the item
and the specific need RFQ or RFP may include inébion for the basis of the design,
system selection, quality control and assuranca special instructions (Dhokai, 2001).
Organizations may seek for RFQs or RFPs througleréiding, negotiation, and/or
bidder conferences (Kerzner, 2003; PMI, 2004).

Construction schedule is a graphical representadiothe plan (activity definitions,
sequencing and durations) which the project wileted upon as the basis of assembling
the project (Feigenbaum, 1998). After deciding omw lthe project will be organized by
Work Breakdown Structure, activity definitions atetermined, activity sequencing is

decided, and activity durations are estimated clemsig the organizational resource
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limitations (PMI, 2004). At this point the projelaas every input needed to develop the
schedule. The two main scheduling methods use@raoev diagramming method and
precedence diagramming methods (PMI, 2004). Preceddiagramming method is the
most common methodology used to schedule construgrojects by the scheduling
software such as Primavera Systems and MS Prdfegednbaum, 1998). Although
scheduling is a major component of project time ag@ment, when schedules are
resource loaded, they also serve to cost managemeeqls of projects. Utilization of
scheduling software is considered vital to scheduld manage today's complicated
projects. According to Constructech’s National Gangion Technology Survey more
than 79 percent of survey participant contract@lgeie in the importance and necessity
of the use of scheduling software (Constructecl620Right now the most commonly
used scheduling softwares in the construction itngusre Primavera (74%) and MS
Project (24%) (Constructech, 2006).

Project estimates represent the probable congiructists of project or project elements
(Feigenbaum, 1998). Cost estimating is developingpst approximation for all the
individual resources (labor, material, equipmert.)eheeded to complete schedule
activities while considering the possible effectzast variances and risks (PMI, 2004).
Estimates can vary based on the specific accuraesl Ineeded at that stage of the
project. A detailed estimate, preliminary or cortc@p estimates are types of estimates
that can be used at the beginning or at later stafe project (Feigenbaum, 1998).
Detailed estimates require more time and resowos®gared to other type of estimates
which makes them more costly. As a result, it ipamant to produce the necessary level

of detail in any estimate based on the current si@ed stage of the project.

Budgets are derived from cost estimates. Cost lumipenvolves aggregating the
individual cost estimates in order to establislost baseline for the project (PMI, 2004).

Managing projects using budgets is very importagtaoise budgets establish one or
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more check points for important milestones andctirapletion of the project. Budgeting

gives a greater control over the project and hpsontrol one of the triple constraints
of construction projects, which is cost. And knogvithhe people as who they are, it is
also known that without specific goals and constsapeople tend to achieve or perform
less (Locke et al., 1988).

3.3 DRIVERS OF TECHNOLOGY ADOPTION IN THE CONSTRUCIN
INDUSTRY

The adoption and diffusion of technological advanests in a certain industry are one
of the main external factors that have an impacpmject success (Chan et al., 2004).
Nevertheless, historically, construction industsyperceived as slow and reluctant in
new technology adoption and implementation compé#veather industries (Laborde &
Sanvido, 1994). Haas et al. (1999) explain the maéjarriers to adoption of new
technology in the construction industry as divessendards, fragmentation, business
cycles, and risk aversion. Relatively low costaidr in many states is also stated by the
authors as one of the main factors which discowragav technology invention and
adoption in the construction industry. Tatum (198@¢sses the associated technological
and financial risks, and identifies the risk ofectjon by the employees as the main
reasons for technology avoidance in the industry.

The technology avoidance in many construction congsais a serious threat to the
industry. It is not only affecting the productivitgvels of the industry but also feeding
the culture which is already resistant to changdliams et al. (2007) comparatively
analyze the advanced information technology adoppatterns both in the U.S and
Korea. Their research highlights the low usagearhmon IT technologies in the 152
US construction companies. More than half of theganies, according to this research,
have never utilized web conferencing, web portadscode scanning, e-learning, e-bid,
GIS (geographic information systems), GPS (geodcapdsitioning systems), or RFID.
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Only ten percent of the companies state that trey QAD and web portals a lot

(Williams et al., 2007). Similarly, when other tedhogies such as wireless technology
are examined, the adoption rates are similarly Jew despite the high perceived

benefits of it (Williams et al., 2007). The usevafeless camera and the use of Wi-Fi at
the construction sites are slightly higher thanah@ 20 percent, respectively (Williams

et al., 2007). Surprisingly, the same survey findsthat Korean construction industry
is far ahead of the US construction industry imteof adoption of these technologies in
daily work. Web based computing and wireless teldmes are three and two times

more frequently used in the Korean constructiorustiy compared to US construction

industry (Williams et al., 2007).

One might think that companies big in size haveererailable resources to invest in
new technologies. Nevertheless, Williams et al0fgQargue that this is not necessarily
the case especially for the web-enabled or webebAs&ools. Authors did not find any
significant relationship between the company sizel ahe utilization level of
technologies such as web portals and CAD. This shdwat adoption of online
information technology tools does not necessitagmificant amount of resources
(Williams et al., 2007).

The online information technology tools or web-dedhveb-based PMCS have become
more abundant and affordable in recent years. Bypewison, the wide and fast
adoption of the Internet has influenced how evergustry does business and the
construction industry is not an exception. There gromising statistics and research

showing the increasing trend of IT usage in thestroigtion industry as well.

Mitropoulos and Tatum (2000) with their article ‘fi€es driving adoption of new
information technologies” aimed to identify and gaa the external (owner-imposed,
competition-imposed etc.) and internal (organizalp factors which influence the rate

of technology adoption in the construction industifheir research focus on eight
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companies, three of which are mechanical contra@ad two are general contractors.
The companies of concern are large organizatiottsavi annual revenue exceeding 100
million dollars. The specific technologies selectby the authors are CAD and
Electronic Data Interchange (EDA) technologies. &gsesult of these case studies,
Mitropoulos and Tatum identified the four majorggers for technology adoption as
competitive advantage, process problems, techrm@bgoppportunity, and external
requirements. According to the authors, competiideantage is enhanced if the new
technology improves an organizational critical dality and if the competition has not
adopted the same technology. Process problemsinase studies are originated from
(a) enhanced requirements for better quality andiléd drawings; (b) technologies that
are readily used became insufficient to communighte design; and (c) company
growth, which necessitated improved technologiebdtier serve the bigger-scale and
complex projects with more levels of detail. Tedogecal opportunities were identified
as improved organizational capabilities due todtailability of young engineers with
technologically-advanced backgrounds, existenceoofiplimentary technologies, and
the affordability of new technologies. Finally, thejor external requirements derived
from technological changes were identified as tlgpecifications, rival-pressure, and

regulatory enforcements.

In addition to these triggers for technology adoptithere has been a rapid change in the
construction environment, which affected the prbjeanagement practices (Alshawi &
Ingirige, 2003). These changes can be summarizedhasglobalization of the
marketplace, economical forces, increase in progechplexity, the need to achieve
faster results, rapid changes to project scope, pgurement practices, and client

sophistication (Alshawi & Ingirige, 2003).

Due to these various internal and external factoosstruction industry is investing
more in information technology. Recent data onuke of information technology by

the contractors show an average 334,241 dollardTospending in construction
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companies with dedicated (internal or outsourc&dpdrsonnel (CFMA, 2006). Among
these, General Contractors lead the industry wath 528 dollars of spending compared
to 279,404 and 241,833 dollars for Heavy/Highwayd aSpecialty Contractors
respectively (CFMA, 2006). IT investments on averagan reach up to 1,733,861
dollars for companies with annual revenues excee@®B0 million dollars (CFMA,
2006). The same survey reveals that as of 2006e88nt of respondent companies
employ dedicated IT personnel, 35 percent of whihnternal, and 48 percent is
outsourced. In 2004, however, the same CFMA suiwend out that only 57 percent of
construction companies employed dedicated IT paedpmt7 percent of which was
internal, and 10 percent was outsourced (CFMA, 20Ddis demonstrates a 45 percent
increase in the number of companies with dedic&fegersonnel in the period of two

years.

3.4 BARRIERS TO TECHNOLOGY ADOPTION IN THE CONSTRUCGON
INDUSTRY

In construction industry, as in many other indestrilT capabilities are utilized either to
perform tasks more efficiently or do otherwise irsgible tasks (Allen et al., 2005).

Although IT’s contribution to the organizations hasen highly recognized, there are
barriers for successful adoption and diffusion @ég 2006). Williams et al. argue that
some of the major barriers perceived by the coostmu practitioners are lack of

industry collaboration, needed training, and trghlgost of implementation. In general,
however, these barriers can be grouped under tadhnbehavioral, cost-related,

organizational, and legal barriers (Bjork, 2003)e3e barriers include:

1. hard vs. soft documentation and communication
2. the ownership of information
3. indistinguishable return on investment

4. technological limitations on the constructiote si
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5. financial risks and organizational learning sisk
6. organizational inertia and resistance to change
7. intellectual property law and antitrust concerns

8. security, confidentiality and system reliability

All these individual factors are affecting constrao industry’s adoption pace and usage
levels of these technologies. In order to deepanuaderstanding of the barriers and

their impact, it is important to analyze all thésetors separately in their own context.

3.4.1 Hard vs. Soft Documentation and Communication

Traditionally, construction industry has relied @aper-based documentation and
communication. As being one of the oldest industimethe world, all the standards of
documenting and communicating have been establismedh before than the
introduction of personal computers and the InterBspecially when we recognize the
fact that today’s top managers in the constructiompanies mostly belong to “baby
boomer” generation all of whom were introduced emnputer and world-wide-web at
later stages in their lives it becomes easier ticeadhe difficulties in transition from
hard to soft. It is also reasonable to expect Witt the Generation X and Generation
Net replacing the Baby Boomers at the upper legtlthe career ladder, construction
companies’ adaptability and eagerness to adoptteelwnologies will be enhanced. This
argument can be supported by the FMI survey (20@g)arding the contractor
productivity. As a part of the survey, the age grofi the field management and its link
to productivity levels are discussed. The averagld imanager age in the survey was
forty-two while the companies that had experienpeatuctivity improvements in the
recent years have a noticeably younger field managé The underlying reasons for

this fact have been argued by the authors as Hi®lity of the older generation to keep
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up with the new trends in the industry as a reshiéillenging the common belief that
experienced management in the field is a competadvantage (FMI, 2005).

In addition, Allen et al. argues that the profesaidicensing and building laws enforce
the usage of paper instead of soft-copies. Prafeskilicensing in the U.S. requires
architects and engineers to be held accountabléh®r work. This accountability is
achieved through official stamping of the documenitsr a valid license number given
by each state to the architects and engineers vwdubdwike to operate in their state of
choice (Allen et al., 2005). In line with this, hling regulations also require the
submitted drawings to be stamped as prerequisitébddding permits (Allen et al.,
2005). Allen et al. also highlight the attitudespobfessional trade associations such as
the American Institute of Architects (AlA), the Assated General Contractors of
America (AGC), or National Society of Professionahgineers (NSPE) towards
collaborative practices in general. According te thuthors, with the aim to solely
protect the interests of member parties, these cedgms are motivated to
institutionalize non-collaborative practices. Onamaple is given as the AIA-B141 —
Standard Form of Agreement between Owner and Agchitwhich includes the
provision of the contracts are proprietary. Thigusion by nature restricts collaboration
because it does not allow the other parties to themvcontract documents (Allen et al.,
2005).

3.4.2 The Ownership of Information

Ownership of information is one of the issues thgiede the usage of new technologies
in the construction projects. By definition, owrfeps of information describes one’s
right to use, enjoy, alienate, and exclude othemn fthe use of the same tangible matter
(Lipinski and Britz, 2000). Who has the right oude information that kept on the
PMCS is an important question has to be answerddrébeany major investment
decision. According to Allen et al. (2005), if tipeoject extranet is introduced by the

owner, it provides the owner with more supervismrer the project and unlimited
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access to the project information. However, ifstintroduced by the contractor, the
contractor perceives the tool as a medium for itgept management practices and

generally chooses to give limited access to theeowmot at all (Allen et al., 2005).

The same topic also relates to the concept of fpugod”. Castle (1999) categorizes
PMCS in his definition, project networks, used fproject management and
collaboration in the construction industry as nimalrous public good in which one firm

bears the cost of setting up such a system, andthiee participant firms in the project
benefit from the system at no additional cost. The®-riding of resources by several
parties introduces complications for company’s steeent decisions. Castle (1999)
suggests that the total cost of such systems shmeildivided among team players.
However, this will necessitate a proof of tangilblenefits of these systems for the
companies involved (Castle, 1999). This expectatotivates the discussion of ROI for
Information Technologies.

3.4.3 Indistinguishable Return on Investment (ROI)

As Love and lIrani state “the justification of inWeents in IT is one of the many
challenges facing managers in the construction strgutoday, as there is an ever-
increasing demand for organizations to improvertipeirformance and productivity”

(Love and lIrani, 2001, p.649). The desire to kndw &xact returns related with IT
investments makes business sense. The spendiif éan reach astronomic amounts,
which requires detailed calculations and callsegplicit answers. CFMA'’s IT Survey

predicted 334,241 dollars of IT spending in corgtamn companies in 2006 alone. With
such significant spending at stake managers rigtgiyand the “bottom line benefits of
each investment in IT [to] be accurately identifegad quantified” (Allen et al., 2005,

p.307).

The question of ROI for IT investments is a difficane to answer, not only because

there is limited data but also because ROIs ohiestments are interrelated with other
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processes using that technology (Allen et al., 2006is makes the identification of
ROI separately for IT unfeasible (Allen et al., 8D0

3.4.4 Technological Limitations on the Constructiite

Sometimes despite the will to practice more advdrteehnologies, there are certain
technological limitations on the construction jate sBandwidth is one such example
(Becerik, 2006). The bandwidth may limit the size tbe documents that can be
transferred through the server especially if yonstder the fact that many construction
documents like drawings, sketches, and pictureslathand a superior bandwidth in
order to wire-transfer across team members. Bedidadwidth problems, today there
are still some construction companies in the Lh&t are not fully equipped to support
technologically-enhanced project management pestidd recent survey done by
Williams et al. (2007) among contractors from 153 dompanies, found out that 18
percent of the construction companies does not h@eenet access on the construction

site, and 8 percent does not have computers an site

Another barrier for the use of web-enabled PMCScaéntain projects may involve
government projects and government regulations.eSainthe government offices in the
U.S. do not allow their own personnel to downloadhstall any software other than the
information system policy approved (Castle, 199R)ese restrictions or limitations
certainly harden the collaboration attempts betweeaject team members, which by

nature necessitate some flexibility in downloadiedjting and sharing of information.

3.4.5 Financial Risk and Organizational LearningRi

The indistinguishable ROI along with the limitedldp to transfer the additional costs
associated with IT investments can be identifiedtlas main financial risks the

companies have to encumber (Allen et al., 2005)m@amies also consider the cost of
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hardware and new equipment as well as the traioinghe staff when considering

investing in IT or any other new technology.

Organizational learning risk, on the other handh partly be attributed to the learning
curve phenomena. This phenomenon, which was fitebduced to the world through
Mr. Wright's studies on airplanes in 1936, has icgiions in every industry till this
date. Wright (as cited in Yelle, 1979) explained thieory based on his observation of
the number of goods produced by individual increaadile the number of hours that a
person requires to produce that good steadily dseseover time. Later research also
analyzes the impacts of interruptions on the legyrgurve such as adoption of new
technologies. Yelle (1979) suggests that, althotighterm “learning curve” initially
applied mainly to labor learning, it encompassesagarial and organizational learning
as well. The learning curve phenomenon can retatki$ research as the waiting period
in order to obtain meaningful productive resultsreturns as a result of technological
investments. Jersild (as cited in Kavcic et al.999first introduced the concept of
“switching cost,” a term used for the added timguieed for the current performance
levels to match the previous performance levelsnmdiehange in tasks is introduced.
This created an opportunity for researchers tosas#ge time necessary to reorganize
certain cognitive behaviors. As expected, ther# ke a cost associated with this
change, and investing in IT can be a very challegpgroposition if the benefits of these
investments are not clear. However, if the useltédtranets/project networks gets more
common in the industry and if professionals beconoee acquainted with these tools,
even in the case of project changes, the learningeowill be less steep (Castle, 1999).
It should also be emphasized that the “cost ofiegt has always been overestimated
(Allen et al., 2005). Research shows that the lagrourve associated with learning a
new technology is shorter than the companies’ahéxpectations, mainly due to the fact
that the skill sets that are required to learndhi@ads of technologies already exist in

the AEC firms (Allen et al., 2005). We can alsodfipsychological/mental roots in the
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tendency to overestimate the costs for technolbgipgrades such as organizational

inertia and resistance for change.

3.4.6 Organizational Inertia and Resistance for 6@

Organizations have the tendency to use the methwoulsledge they acquired and
practiced in the past when approaching new probléms result of this, technological
change cannot be adopted spontaneously. It sheuldjécted to the existing structure
and in many cases this requires the decisivenessnanlvement of top management.
Research shows that top managements’ involvemetiteiradoption of IT practices is
essential (Byrd & Davidson, 2003). Nikas et al. Q@D found that, in the case of
adoption of collaborative technologies, the managesi commitment is recognized
and appreciated mainly through the level of theersitveness of employee training and

skill development.

Besides the cognitive factors, there are also psggical factors that affect change in
organizations. Employee resistance to change has b#ed as the most common
problem for change implementation (Bovey & HedeQD0 People in general tend to
resist change (Scott & Jaffe, 1988). Scott andeJd®88) divide the process of change
into four major stages: denying, resisting, explgriand committing. According to this

framework, people, depending on the severity ohgeafirst deny the change and try to
continue with their regular tasks as if nothing hbdppened or changed. The
decisiveness of management, sometimes with thedfi@pternal consultants, moves the
company to the next stage, which is called theistasce phase,” according to Scott &
Jaffe (1988). In our case, when all the computérsetd personnel are equipped with

the new web-enabled PMCS, the resistance phaset megieal itself through the

resistance or rejection by employees to utilize diigtem as it should be utilized. The
new interface along with new tools and commandsccaate confusion and reluctance,
which at the end may impede the diffusion of the riechnology. At this stage the

benefits are relatively more obscure, yet the htionhs and drawbacks of the PMCS are
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more obvious to the field personnel. With somegrate and dedication, when this stage
passes, the next stage of exploring starts (Scdtf&e, 1988). This represents the stage
in which the field personnel start to explore tiistem installed and tries to find ways to
effectively use it in their daily operations. Thssalso the stage where field personnel
can more objectively identify the benefits and tations of that system and make future
recommendations. As a result, this stage can peogdod opportunities for the
managers and/or IT consultants in consultation withpersonnel who use the system,
to challenge the existing system and come up withrovements based of the field
personnel needs. Finally, during the commitmergestall the new roles and goals are
identified, and the ambiguity is minimized leaviitgo certainty and confidence (Scott
& Jaffe, 1988). This phase can not be considerethesnost productive phase in the
sense that field personnel once again truly absbeb change and become non-
judgmental till the next round of changes are idticed. This theoretical framework of
change provides valuable insights to top managememthat to expect when change is

introduced.

During change people experience self-doubt, artgression, anxiety, frustration, fear
and uncertainty (Scott & Jaffe, 1988). These kioflfeelings will have a direct impact
on the kind of change that a company would likertplement. Ignoring the human side
of any change will result with limited if not atl,ahcceptance levels by the employees.
Especially the implementation of technological adpanequires pre-planned approach in
which all the resistance variables of the individugroups and organization in general
are predicted and understood, and change modelsalfothe interest groups are
determined (Davis, 2004).

3.4.7 Intellectual Property Law and Antitrust Conte

The underlying assumptions of today’s intellectpabperty rights are derived from
property ownership, which Locke referred to in 1&890one of the three basic human

rights: right to live, right to freedom, and theght of ownership (Lipinski & Britz,
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2000). Lipinski and Britz (2000) also refer to Lecknd his explanation of property
rights, i.e., every individual has the right to firérom the efforts of their labor, which
also extends to intangible property. Intellectualperty is defined as intangible property

by the authors.

U.S. courts label technology as “goods” insteadpobfessional services” (Allen et al.,
2005). According to this classification, an appiica service provider (ASP) cannot be
considered as a professional services provideteadsit is considered a consumer goods
provider. In line with this classification, softveacompanies market consumer goods
which restrict their liability to consumers undeetUnified Commercial Code (Allen et
al., 2005). A related example is given by the arghdescribing the Supreme Court Case
between M.A. Mortenson Company and Timberline Safev Corporation. In this
specific case, the software company Timberlineyidied the construction company,
Mortenson, with a defective estimating softwarekage, which caused the construction
company to underbid one of its projects for $1.9liom (Allen et al., 2005). The
disclaimers in the software package, which limifechberline’s liability as a provider,
were used to resolve the case in favor of the soéwompany (Allen et al., 2005).
Antitrust concerns, on the other hand, have besedaver B2B (business-to-business)
or P2P (peer-to-peer) applications. Some of the-evedbled/web-based PMCS support
e-commerce and e-finance applications. AccordingBé&sning (2000), these virtual
marketplaces constitute an environment for collusiod price fixing. The author argues
that these online applications have the potentidbeé used as a ground for suppliers
signaling price changes, for competitors coopegatiinkeep costs down, and for bigger
firms to exclude smaller players from the markeer(Bng, 2000). Moreover, the vast
amount of data in these systems can be used byatvespto track sales and make
strategic pricing decisions, on the surface appganot talking to each other (Berning,
2000).

These kinds of examples challenge today’s lawsraisgé questions concerning security,

confidentiality, and system reliability.
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3.4.8 Security, Confidentiality and System Religbil

The safety and confidentiality of data, during afiger the completion of a construction
project is highly critical. With wide usage of th&ernet, it has become more difficult
for companies to understand how the confidentiabtyd security concerns are
addressed. There are several concerns that hauee taddressed before any IT
investment is realized. Loss of data, security ¢inea by outsiders, unauthorized access
by insiders, instant messaging misuse, theft ofotner/employee data, and abuse of
wireless network can be listed as some of the m@mterns regarding the security of the
IT systems in general (CSI, 2007). According to 2@omputer Security Institute’s
(CSI) Computer Crime and Security Survey, 46 pdrcdérihe respondents stated that
they had at least one security incident in the yastr. Most companies try to protect
themselves from security breaches through firewatigusion detection systems, and
authentication systems (Ogut, 2006). However, jlstesn misusages and unauthorized
access from insiders remain one of the most crissaes. The insider abuse of network
systems outpaces virus incidents in 59 percerteoféspondent companies, according to
the CSI (2007) survey.

Existing web-enabled programs, as well as in-hdlisgystems all have some type of
protection against unauthorized access throughweads and role settings. However,
these settings are considered simple and inadetu&i#ly secure the IT systems of the
construction companies, especially when the systeneb-accessible (Nitithamyong &
Skibniewski, 2004). When online applications arac@ned, in addition to the threat of
viruses and hacker attacks, the consequencesevshéttand system collapses should be
taken into serious consideration and companies ldhbea well prepared for them
through contingency plans and carefully-reviewestldimers (Berning, 2000). As we
have seen in the Mortenson and Timberline’s cadler{fet al., 2005), the liabilities of
the system providers are limited under the curdemts and regulations, and the

disclaimers are used as the main proof for limiitoility.
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3.5 PMCSIN THE CONSTRUCTION INDUSTRY

Today in the construction industry, use of Intefib@$ed technologies such as e-mail,
database sharing, video conferencing, file trangfetocol sites, project websites, and
extranets varies considerably (Becerik, 2006). t&beic mailing has significant
implications in every industry. Majority of the csiruction companies have adopted e-
mail for routine daily communication and to shatest In year 2000, the use of e-mail
in the construction industry was 90.7 percent amédditional 7 percent of companies
had near future plans to obtain e-mail access (@ARA0). Like the adoption of many
new technologies, most of the concerns that raigex$tions in the initial stages of e-
mail usage have vanished and it has become a commadium for project management
and communication. However, e-mailing still embadithe problems pertaining to
security and confidentiality, as well as the profde concerning tracking and
classification (Becerik, 2006). In addition to teatal limitations of e-mailing, social
limitations of e-mail should not be disregardedniHing is not the perfect medium for
brainstorming, discussing ideas, and reaching comizes (Becerik, 2006). Instant
messaging and video conferencing can be of morstaisse when near-to-real time
communication is needed. In other words, there lhosiness cases in which
synchronization is vital for the outcome. In theseaf negotiation, for instance, e-

mailing may not be as effective as instant mesgpgirvideo conferencing.

One of the next contributions for effective projezdanagement and collaboration came
with the introduction of File Transfer ProtocolsT). Developed by the Department of
Defense in 1969, FTPs provide great opportunit@@scbmpanies by enabling team
members to share sizeable files (Lais, 2000). thteaah to transferring big files, one of
the other advantageous of FTP is its platform-iedejent structure, which allows
different computers with different operating syssetm share the same files (Lais, 2000).
Some of the disadvantages, on the other hand,fficiities and problems in document
management, organizing, prioritizing and analyzuhgta, exact file detection, and

security (Becerik, 2006). The security concernshwHTP can be significant when
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confidentiality of the files being sent is criticdtven if the FTP site used for file
transmission is password-protected, the passwords wsernames are forwarded
between the client and the server in a clear @xhdt inviting potential breach (Lais,
2000).

Difficulties in sharing and organizing project imfioation securely and accessing critical
information whenever and wherever needed, motivétedadoption of various project
management systems. Early systems were all in-harsk required bulky IT
infrastructure (Bjork, 2003). With the diffusion dfe Internet, most of these systems
have started using the World Wide Web as their ighysietwork and took on different
names some of which are: document management sygtejact extranet, project web,
extranet, and project information management systBjork, 2003). Each of these
systems can fall in the category of one or morehef following functional models:
collaboration technologies, communication technieeg shared information space
technology, meeting support technologies, and mted products (Munkvold, 2003). In
this thesis, the systems discussed are all inegjtachnologies because of the fact that
each of them includes project management and avliéibn features to various extents.
Hence, all of these will all be referred to as PM{®oject Management and

Collaboration Systems).

However, it is important to explain project managemand project collaboration
systems separately, notwithstanding the fact of twoms being used either
interchangeably or mutually to represent one costbimanagement system. With its
basic definition, a project collaboration systertowas team players to simultaneously
interact, communicate, discuss, and share idedsoutittime and location constraints
(Romano et al., 1998). A collaboration system stichg equipped with features that
support distributed group work such as electroatadsharing through e-mails,
discussion boards, chat windows, and meta-infoonastorage, which allows tracking

of edited and shared information (Romano et al98)9Given this definition, we can
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consider even the simplest form of communicationctvlenables collaboration among
team members, such as Microsoft Outlook, a colmm system. A project
management system (PMS), on the other hand, nefersnore comprehensive structure.
The majority of these systems include: document agament; task management;
schedule; and cost control, reporting and resoor@eagement modules in one interface
(Nitithamyong & Skibniewski, 2004). PMS may, and shdikely will, include a
collaboration module. Majority of the PMCS allowsba collaboration among team
members such as e-mailing and team-calendars. HeénmecBMCS used today are mainly
integrated products, which accommodate both thepgrananagement and collaboration

functions at the same time.

The PMCS can operate either through a client/sdvased system (Intranet) or through
an Application Service Provider (ASP, Extranet)diPh2007). Client/based systems or
intranets are private networks, in many cases agttess to World Wide Web (Bidgoli,
1999). However, they are separated from the Intdop@ne or more firewalls (Bidgoli,
1999), and are not intended to be used outsideotiganization (Jianming et al., 1999).
This is the main reason why these types of systmsonsidered to be more suitable in
projects where the need for sharing informatiorosErmultiple organizations, teams,
and disciplines is limited (Phair, 2007). ASP-basgdtems (extranets), on the other
hand, meet the needs of projects where there iggla demand for mobility and
fragmentation in disciplines, locations and teambafr, 2007) since they extend the
intranet system outside that organization througleréain inter-media (ASP) (Jianming
et al., 1999). As a result, extranets carry theeries of both intranet and the Internet
(Jianming et al., 1999).

The goal to translate an internal standard praj@@bagement system into an external,
Internet-based system, which securely allows nudér access with dispersed locations,
resulted with the concept of Web-based and WebledaBroject Management and
Collaboration System (PMCS) (Nitithamyong & Skibmgki, 2004). In other words,
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web-enabled and web-based PMCS provides a ceetldlal-in-one” solution both to
project management and collaboration needs of disggeam members. A web-enabled
application differs from a web-based applicationairmajor way. As Becerik, (2006)
asserts, “Unlike a web-based application, a welbledaapplication is not based on the
HTML language, but instead it is a special softwapplication that is distributed across
the Internet much like standard network prograns tan be accessed over a Local
Area Network (LAN)” (p. 47). Figure 3 illustratdsow a web-based PMCS functions
(Nitithamyong & Skibniewski, 2004).
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Figure 3. Representation of web-based PMCS functionalityit(fditnyong &
Skibniewski, 2004)

As Figure 3 illustrates, web-based PMCS system svtinikough an extranet, based on
pre-determined roles and authorizations (Nitithangya® Skibniewski, 2004). As
Nitithamyong & Skibniewski (2004) affirm, “projeatformation is stored on the server
and a standard Web browser is used as a gatewaxdaoange this information,
eliminating geographic and boundary hardware platfaifferences” (p. 492). A
firewall acts as a protective shield controllingcegs to the network, as well as

protecting the information flow-out from the netwafintel Glossary). However, even
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though firewalls provide acceptable security lefelsmost companies, a better way for
enhancing security is to install VPNs (Virtual Rxi& Networks) to extranets (Jianming
et al.,, 1999). VPNs encapsulate the confidentiédrmation into IP packages, and
transmit these encrypted packages first to VPNtsways where the decoding is done
and forwarded to the destination host (Jianmin@let1999). In other words, VPNs
secure the network through encryption and authatitic of the data being transmitted.
In addition to being able to build a customizedhouse PMCS, companies may prefer to
purchase commercial web-enabled software and instah the company’s internal
server (Nitithamyong & Skibniewski, 2004). Exampieslude but are not limited to MS
Project, P3/Suretark, and Prolog. Alternativelympanies can rent/lease a project
management system from ASP for a certain fee (Mitityong & Skibniewski, 2004).
Examples include but are not limited to Buzzsaw,n&lauctware, ProjectTalk,
PrimeContract, Viecon, BuildOnline, and e-Builddiis option is receiving more
attention from the construction industry due to v initial investment and
maintenance costs, and its flexibility to technadayj updates (Nitithamyong &
Skibniewski, 2004). Nitihamyong and Skibniewsk0(2) further sub-group web-based
project management systems into three categor@@sProject Collaboration Network
(PCN), (b) Project Information Portal (PIP), and froject Procurement Exchange
(PPE). PCNs aim to facilitate construction prgethrough sharing of important
documents and communication with its enhanced ggcand audit capabilities
(Nitithamyong & Skibniewski, 2004). PIPs can be sidered as information pools
where the construction practitioners can find cartsion related data such as economic
trends, material prices, and product informationtifhimyong & Skibniewski, 2004).
PPEs support e-business applications such asalectridding and procurement, and

requests for price and quotes (Nitithamyong & Skatuski, 2004).
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3.6 BENEFITS OF WEB-BASED AND WEB-ENABLED PMCS

Construction project teams have to manage subsktaamthounts of information and
communication on a daily basis, along with a recofdvhat has been promised and
delivered by team members. The necessity to ketpc& of these transactions and
correspondences for liability purposes, make tlsgyséems invaluable. Moreover, web-
enabled or web-based PMCS offer many benefitsareauniquely attributable to these
systems such as accessibility from anywhere antina@yvhile providing high level of

accountability. In one of the surveys done with 2dlected AEC companies
(Nitithamyong & Skibniewski, 2006), the top five rmdits associated with these

systems, according to the rank of importance, teeddllowing:

" enhanced coordination among team members,
" easy document transfer and handing,

. reduced bottlenecks in communications,

. reduced number of claims, and

" better organized and updated project records.

Another survey carried out with 152 US Constructtmmpanies ranked the following
perceived benefits of Web-enabled PMCS, in the rooflemportance, as (Williams et
al., 2007):

" receive design approvals automatically,

. provide with visual “as-built” documentation,

" maintain records of correspondences,

" send and receive design drawings electronicallg, an

= real time information of site, materials, truckk.e



34

Consequently, the benefits related to the adoptibiPMCS can be generalized as
accessibility and instant communication, improvegjgrt efficacy and interoperability,
paperless businesses, increased accountabilityliamtity, faster and better decision

making, more standardization, and enhanced strategnpetitiveness.

Table 1 summarizes common features of some of dnenonly used PMCS in the
construction industry. Microsoft Groove systemdsl@d to the original table in order to

provide a full comparison amongst these systems.

In Table 1 when we compare the three commonly s3stems in the construction
industry Constructware, Buzzsaw, and Project Takk;can identify seven features that
are common (a) document management, (b) projedtflear, (c) project directory, (d)
central logs and revision control, (e) threadedculision, (f) file conversion, (g)
messaging outside the system, and (h) archivingizz8w does not accommodate
schedule and calendar, website customization,nefficcess, wireless integration and

information service functions.

Constructware does not accommodate conferencingvaitd boarding, project camera,
printing service, website customization, and infation service (Table 1). ProjectTalk,
on the other hand, does not provide printing servigebsite customization, wireless
integration, and information service. There is moglke system which spans all the
common features that are in these tables. MicrdSajbve provides functionality in all
of the listed features through built-in Groove ok integration with other Microsoft
Office software packages. Some of the functionshsas wireless integration and
printing are common features in any Microsoft operasystem and Groove package
offers seamless integration with those features.
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Table 1.

Features of Selected PMCS (adapted from Nitithamyong & Skibniewski, 2004)
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The features listed in Table 1 do not provide ihsigbout the programs’ intangible
benefits such as functionality, ease-of-use ande-e&tearning. Research on the
usability of project management and collaboratiogrsteams highlights many user

problems.
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3.7 LIMITATIONS OF CURRENT WEB-BASED AND WEB-ENABLE PMCS

There is strong evidence that PMCS is helping tidustry to manage construction
projects more effectively by contributing to the llaboration practices of the
construction industry. Web-enabled or web-based BNM€rve as a common platform
where all the project team members, regardlesshef geographical locations, can
access and contribute to project related informmatidowever, to achieve the intended
results from a PMCS, the system should be propenglemented throughout the
organization (Hjelt & Bjork, 2007). Current litetme shows that there are significant
adoption and diffusion issues with the systemslabi on the market (Becerik 2006;
Bjork, 2003). These issues can directly affectréte of adoption in a setting where the
system is not forced by the top management, or thayaffect the user satisfaction rates
in a mandated setting (Hjelt & Bjork, 2007). Eithmandated or not, both of the
scenarios end up crippling the web-enabled or vasdeth PMCS’ effectiveness and
potential (Hjelt & Bjork, 2007).

Hjelt and Bjork (2007) in their article “End-useitimides toward EDM use in
construction project work: Case study” try to idBnthe individual attitudes towards
EDM, electronic data management, which is a magt pf any web-enabled PMCS.
They surveyed and interviewed 334 users from asbade, approximately $700 million,
construction project. During construction of thejpct, the PMCS in use hosted 17,000
documents most of which were CAD drawings in Aut@&Cfrmat (.dwg), plot files in
(.plt) format, Microsoft Word documents (.doc), asll as files in Adobe PDF and
Microsoft Excel (.xIs) formats. The results of thervey revealed interesting results for
the industry. Major portion of the survey participg stated that they were not initially
skeptical about the benefits of these systems. Qflypercent stated some kind of
skepticism. This is important because when theee msitive motivations to learn
something, in other words when there is a willirggeo use PMCS in daily operations

adoption rates will be positively influenced bydkeattitudes (Castle, 1999). In addition,
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Hjelt and Bjork (2007) research highlight three ondjmitations hence, improvement
areas for PMCS used in the construction industry:

* Support issues such as lack of training or inadequate trainingeltHand
Bjork’s (2007) research shows that the participarite received limited or
no training rate the ease-of-use and ease-of-legfeatures of the system
poorly. In the author’s specific case, training wasvided only at the
beginning. The ones who joined the project tearr latould be assumed
to learn the system from other colleagues. Anctineling of the research
is that, self-learning of the system is not timfeetive and can only be an

option only for people with good computer skills.

» System technical shortcomings such as the user interface issues and

system compatibility, overall speed and reliailit

* Information quality andreliability such as folder structure and confidence
in the information being up to date. Particularlgers’ confidence of
finding the most up-to-date information on the stated as low as 25
percent. The complexity of the system and how theefs are structured

also play a major role in deteriorating the conticke of the PMCS users.

Another important contribution in identifying thesues regarding the implementation of
PMCS came with Becerik’'s (2006) research on theesaf PMCS for AEC industries.
The author conducted an extensive data collechoyugh interviews, user surveys, case
studies and aggregate data analysis. User sureegsittited of 216 respondents, and the
aggregate data came from the research sponsombadsms such as Constructware,
Meridian Systems, and E-Build which provided vergedfics of client project
information. The majority of the AEC professionadsponded to this survey stated that
they are not comfortable in using web-based PMG&:€Bk, 2006). Figure 4 compares
industry professionals’ evaluations of their ownmdort levels relative to basic
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computing such as MS Windows, or any new competghtriology other than web-based

PMCS technology.

Comfort Level of Users

Basic computing (MS
Windows, MS Office)

New computer
technology other than
PMCS

Web-based PMCS

0% 20% 40% 60% 80%

@ Very High/High E Neutral/Low/Very Low ‘

100%

Figure 4. Practitioners’ comfort level in using different @jations (adapted from

Becerik, 2006)

With Figure 4, Becerik (2006) also catches the eesicattention to respondents’ comfort

levels with any new technology as being higher ttiair comfort level with a web-

based PMCS. In line with these findings, BeceriRO@ highlights the improvement

areas of these systems as the need for better tibitityawith different applications as

well as the need for additional training and usesrdly interface. The extensive use of

these technologies and the rate of technology adogtan be achieved if the below

selected criteria are considered during systengdd8ecerik, 2006):

* Robustness, continuity and interoperability: Onsteyn solution for all the needs

of the project

* Flexibility and customizability: The flexibility tenodify different modules in line

with the project needs and requirements
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« Intelligence: tools that can produce dynamic altl rnformation, and tools that

make sense for construction processes
e Ease-of-use: tools that are easy to learn and use

« Integration: Integration with other applicationsldrardware

Other research on end-user evaluation of PMCS igigleld issues regarding the
suitability of the system for on site use (Mohange&tewart, 2003). In one of the case
studies conducted by Mohamed & Stewart (2003) terge-scale construction project
with 42 project participants, demonstrated that gdrcent of the construction
practitioners did not find PMCS suitable enough darsite use. Although the specific
PMCS used in this case study is not mentioned, dinevey highlightsmobility
l[imitations of certain PMCS. Another survey carried out by Haene authors on 82
construction professionals from different constiwtt and project management
organizations also revealed average scores fouske friendliness of application and
tools on PMCS (Mohamed & Stewart, 2003)

Ease of use of PMCS is patrticularly important because it hasaor influence on the
effective adoption and usage of the system. Incantesurvey, contractors named the
most important factor that influences the perforoganof PMCS as the “ease of use” of
the system (Nitithamyong & Skibniewski, 2006). Tather significant factors listed
according to the order of importance were dataityuahd reliability, system reliability,
internet access availability and team attitudes atdw PMCS (Nitithamyong &
Skibniewski, 2006). The fast changing work envinemt of the construction industry
leaves little time for professionals to learn amgbiement new technologies (Dossick &
Sakagami, 2008). The goal should be to make thesterss easy to learn and easy to
use in order to meet the construction professioegbectations for fast and easy project
management and collaboration solutions (Dossickakagami, 2008).
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From a technical viewpoint, research argues thatentt PMCS also have several
technical weakness and limitations which have tad#@ressed (Augenbroe et al. 2002).
Issues such as, systems’ top-to-down enforced mexkaucture which does not allow
organic, and spontaneous alteration of the systethdsub-teams based on their needs
is stated by the authors (Augenbroe et al., 2002)e authors’ viewpoint relates to the
customizability issue of the existing PMCS in the constructiorustdy. Customizability
can be two-folded: customizability to persons aodt@mizability to projects (Chan &
Leung, 2004). Every construction project is unlgudifferent, and the team dynamics
and responsibilities even for repetitive projeciffed from one another. In addition to
pre-defined project teams, many sub-teams will gmatong the way, which might also
benefit from tailoring of the existing system irdiwith the new demands of the project.
Another point made by the authors, is the limitagiof existing PMCS fopersonalized
viewing, which complicates team members accession to aetevnformation
(Augenbroe et al., 2002). Current PMCS should eohats filtering functions to direct
the user to targeted project information with desitevel of detail (Augenbroe et al.,
2002). It is a common knowledge that constructionjgets produce thousands of
documents and eventually it may reach to a podmit finding the exact data needed can
be burdensome. In that case, having a managealESPtucture in place can facilitate
the user in a friendlier and personalized way heio@roving the decision making
processes. Many documents are related to each athdhe current document
management structure of today’s construction ptsjg@ugenbroe et al., 2002).
Providing a link between those documents can impribve users’ ability too see the
whole picture, hence interpret the right meaningauhose documents (Augenbroe et
al.,, 2002). An implication of this can be found timle RFI document management
structure. Many RFIs created during the constracpfimject are inter-related. A PMCS
which allows linking related RFIs to one anothen cainimize the time and effort

needed to navigate the whole system trying to tiiredother related RFls.
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Consequently, it can be argued that web-enabled veelotbased PMCS currently
available in the market are already offering a dbtfunctionalities to construction
companies, and helping teams to improve their comeation, collaboration and
project management capabilities. However, as Lappl®5) asserts it “theoretically,
there are no limits to the functionality. The liatiobn is more likely the abilities of the
users to operate the software functions.” (p. Blaving said this, Groove Network has
the potential to provide a much easier to learneasier to use project management and
collaboration environment for practitioners andedtdr functionality than other major
PMCS provide.

3.8 MICROSOFT GROOVE NETWORK

In the related literature, we do not see any rebe#ltat focuses on the adoption of
Microsoft Groove and its adaptability to the couwstion industry as project
management and collaboration software. Due to mailability of previous research on
the topic, this section aims to introduce MicrosOfifice Groove based on product
information, press releases, and case studiesda@\by the developers. The technical
and functional properties of Groove will be anatyze depth in the subsequent chapter.
This section aims to provide a general overviewualioe history of Microsoft Groove
as well as some non-construction industry appbestiof the system.

Groove Networks, founded in 1997 by an ex-IBM depetent team led by Ray Ozzie,
was acquired by Microsoft in 2005, according to @rvkoft press release dated March
10, 2005. Microsoft started investing in the comphefore the acquisition, because of
Groove’s Windows compatible system and its complaarg characteristics to
Microsoft Office System technologies such as Wins@&hare Point services (Microsoft,
2005).
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Although, related literature does not indicate aegearch regarding the adoption of
Groove technologies in the construction industngré are examples of other industry’s
successful implementation of Groove. One such elaisghe use of Microsoft Groove
by Louisiana State University's Emergency Operaiddenter (EOC) as the only
collaboration and coordination software, in theaftath of Hurricane Katrina (Morello,
2006). One of the main lessons learned after thgid event, the need for a centralized
command and control system during emergenciespficdals to establish the EOC
(Morello, 2006). Another important lesson was tleter a big and wide-spread
emergency situation the need to collect and shaficrmnation as fast as possible is
extremely critical (Morello, 2006). But in caseaflisaster such as Katrina, where most
of the power and energy lines are destroyed andntieenet connectivity is none or
limited, using any kind of system becomes a majallenge (Morello, 2006). Besides,
in cases like this, many different agencies (iiee tlepartment, police department,
municipals etc.) have to be involved in the recg\wfforts. Since the computer systems
of these official units usually vary, the compditpiof these systems becomes a major
issue (Morello, 2006). EOC, after a thorough revawhe available systems, decided to
adopt Microsoft Groove as their collaboration seafiter mainly because Groove system
meets the critical needs of easy access, easeephnd compatibility (Morello, 2006).
When the internet connection does not exist, agsncan still access their current
workspaces and update information. When the intezaenection even with a limited
bandwidth is established, the synchronization oftte¢ agency’s workspaces can be
realized. Groove’s easy to use layout and featunase it easy for government agencies
to practically use the system and not spend tochntiaee on figuring out how to use it

during a case of emergency, where time is extreneadlyable.

In another case study, the Groove system is usadra@nagement and collaboration tool
by Steelcase Corporation which reported to provdi@epercent saving in their project
costs (Microsoft, 2006a). Steelcase, a global effiarniture company, had several

business challenges which have led them to adopbv@r Increased penetration and
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sales volume in international markets created al riee virtual teams composed of
members from different business disciplines andtioos. As a result, the need for
collaboration software with the potential to createommon and neutral platform to
bring people together became apparent. With thecessful adoption of Groove,
Steelcase reportedly not only reduced costs duelegs business traveling,
teleconferencing, and increased productivity bab ahanaged to create more cohesive

and frequent interactions among project team mesniddicrosoft, 2006a).
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4 RESEARCH AND DEVELOPMENT METHODOLOGY

This study focuses on demonstrating Microsoft @ffi@roove as an alternative tool for
the project management and collaboration. The geato illustrate the potential
applications of this software for construction pig and to propose it as an alternative
web-enabled tool. To achieve this goal followingrfstep methodology is followed:

* Review built-in and downloadable Groove systemgool

* Modify selected Groove tools to create designatemtutes with customized

construction templates

» Define a workspace template to gather project inguod distribute progress
information to project team members (owner, CM,caulbractor, designer and the

supplier)
« lllustrate the workspace template structure usisgraple construction project

The four-step methodology requires a clear detinitof the Groove system structure
and available tools. As a part of this chapter, dfgtem structure and individual tools
are described to establish the framework for theeld@pment methodology.

41 GROOVE SYSTEM STRUCTURE

Microsoft Office Groove is a fast and dynamic cbbeation tool which supports online
and offline collaboration and communication betwepgographically-dispersed team
players through collaborative workspaces. A workspa a virtual environment where
the various program tools are accessed. Anyone halsoGroove loaded on his or her
computer can create a workspace and invite otlog@rt that workspace. Invitees who

accept the invitation can create a copy of thatkgpace and collaborate with others to
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the extent they are allowed. This enables patti@gork and share information securely
and in real time. In addition, parties can work the same workspace offline, make
changes, create and edit documents. Groove synezbsogach team player’'s workspace
when they connect to the internet. Figure 5 ithtss the Groove system structure and

the connection options between the team playersr{igoft, 2006b)

Workspace
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Figure5. Microsoft Groove workspace connection options (bBoft, 2006b)

As illustrated in Figure 5, Groove manages syndazaiion through a simple and

decentralized architecture. Groove stores the vpadess on personal computers of the
team members and does not require a central seWeen a change is made either
online or offline, the synchronization immediatéikes place once the editor and the
receivers connect to the Internet. It is also fmsdb use a simple server directory as the
relay point for all users. Staying synchronizecrigical for the Construction Industry.

The required amount of information exchange in toic§on projects and the need to be
quick in responding to changes in the current jgtagenditions, validate the necessity to

stay synchronized most of the time, even from renhmtations.

From a user point of view, there are five main comgnts in Microsoft Office Groove
system structure: (1) launch-bar, (2) workspacg,pf@8sence and communication, (4)
alerts and (5) tools (Chou, 2006).
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41.1 Launch Bar

The launch bar is the initial window, where new kepaces for new projects are
created. It is the initial view that pops up whba software is activated. With Groove, it
is possible to create multiple workspaces for d#fifé groups, projects or for other

purposes.

Groove launch bar groups workspaces under “actitgiread”, or “read” categories.
An active workspace represents the workspace shiat use at that moment of time. If
changes were made on the workspace when the useofiliae, and the user had not
reviewed the changes yet, the workspace is planddruhe unread category. This, on
its own, is a simple indicator that some changes made. Once these changes are
reviewed by the user, the workspace is re-groupeteiu“read” category until a new
change or update is introduced to a particular gmake. Figure 6 shows a sample
Groove toolbar view with one sample workspace ithatirrently active.
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Figure 6. Groove launch bar view
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Launch bar has two task panes: workspaces andatenelicrosoft, 2007). Launch
bars’ workspaces pane display all the workspacessusave access to. Launch bar’s
contacts pane display the names of team memberdidha access to the workspaces

with different levels of permissions.

4.1.2 Workspace

Workspace is a virtual collaborative platform féating project management activities
such as sharing, changing, and updating projees,fias well as collaboration and
communication activities such as chatting, diseugsidrawing, and coordinating

meetings. Multiple workspaces can be created adeged~urthermore, based on the
needs of the project one of the following typesvofkspaces can be selected (Microsoft,
2007):

= Standard workspace: is the simplest form of a wmakse, including only the
files tool and discussion tool. However, additiotabls can be integrated

based on the needs of the project.

= File sharing workspace: is used when there is d tesynchronize selected
Microsoft Windows operating system file folders atglcontents with other

project team members.

= Template workspace: allows the user to choose mma Microsoft's pre-
customized templates designed specifically foramerindustries and project
types. Currently, there is not a pre-customizeddyeo-use template created
by Microsoft for construction industry and constrac projects

Sharing of the workspaces is done through invittiger team members with certain
assigned roles. Project Manager or some other giropember with enough level of
authority can initiate the workspace with the maagple, and invite other team
members by assigning them one of the three possibds. The predefined roles in

Groove are: manager, participant and guest. Theipsion settings of each role can
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also be manipulated based on the needs of thecpréjgure 7 is adapted from Chou

(2006) to illustrate the permit levels of each role

MANAGER

PARTICIPANT

GUEST

Figure 7. Role’s access levels in Microsoft Office Groowdaf@ed from Chou, 2006)

In Figure 7, if the assigned role is manager, thiam user generally have all the
technically possible permissions on the systemh sag inviting/uninviting members,

adding/deleting new tools, and editing, viewingletlag documents. Participants can
usually invite new members and add new tools akasetdit certain documents. Guests,
on the other hand, have the most limited autharitythe workspace, generally only

allowed to view read-only documents.

The process of inviting team members to projectkspaces is very simple. New
members are invited through the “options” menu ba toolbar and then selecting
“invite to workspace”. Once the invitation is samid the invitee connects to the Internet,
a message and a copy of the workspace is deliviréak invitee accepts the invitation,
the workspace is copied to that users’ personalpcben. The only requirement for

copying the workspace is having Groove loaded erré¢lceivers’ computer.
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4.1.3 Presence and Communication

Presence and communication functions of Grooveesystllow users to see which other
users are currently active on the system and wioicls they are working on, as well as
supporting real time communication between team begm There are two main built-
in, real-time communication options on Groove wpddes: chat option and messaging
option (Microsoft, 2007). Chat window supports argt communication between team
members in both text and audio format. The recewehe text message does not have
to be online to receive the message but for audissages the presence of the receiver
on the workspace is required (Microsoft, 2007).uByng Groove audio function on the
chat box, the user can broadcast an audio messagsttof the online users. Messaging
function, on the other hand, is designed mainlgdnd messages which concern certain

team members (Microsoft, 2007).

Groove system can uniquely integrate office messesgstems to its workspace hence,
enhances instant communication features by adti@grtessenger webcam, phone call

and document sharing capabilities to the system.

4.1.4 Alerts

Alerts are designed to proactively inform the user abdwnges on the workspace
(Microsoft, 2007) These alerts may pop up in text format or make wioawarning
when one or more of the following changes on thekgjmace occur (Microsoft, 2007):
(a) any new information added on the workspaceafty) new information added in a
particular tool, (c) changes made on a specifie @it folder, (d) other users enter the
system, (e) new messages and invitations receavadl (f) the status of sent messages

and invitations change.

415 Tools

Tools represent the type of work the project teanperforming (Microsoft, 2007).
Groove provides flexible and customizable tool apsi where project teams can create a

combination of them based on the project needudyg these tools various templates
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such as RFI forms or RFP forms can be created amhged. In this thesis, some of
these tools are utilized as parent tools and cugtmmaccording to the construction

industry standards. These tools are analyzed aildethe following section.

4.2 GROOVE TOOLS

Groove system by default accommodates various.tdbisse tools can be used as they
are or can be modified according to the needseptbjects. The majority of these tools
with the exception of the “Welcome Page” and “PigloTracker” are part of the
existing Groove system structure. The “Welcome Pagel “Proposal Tracker” tools
are all ad hoc tools which can be downloaded frorcrddoft website. It is also possible
to download even more variety of ready-to-use téols the same web-site.

4.2.1 Welcome Page Tool

Welcome Page Tool provides team members with aarsated reference guide for the
project. The system and its tools may not be famtl all team members, especially at
the beginning of a project. As a result, providinfprmation about the tools, processes
and procedures regarding the utilization of thilabmration platform, would be very
helpful when initiating a new project. The Welcofage tool is not a standard part of
the Groove system and has to be downloaded fromostét Online. There is not a pre-
existing form or template that can be modified his ttool. It is solely up to users to

create this page.

4.2.2 Calendar Tool

Calendar tool is used to mark project deadlinedestunes, holidays, meetings and
important events. Calendar allows the users to raagkspecific date and time as new
appointment, and can display the appointments Wotr different display options

(today, day, week, and month)
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4.2.3 Meeting Tool

Meeting tool organizes and helps to track projeeetimgs. In addition to marking and
alerting the users about the meeting’s date and, timalso displays information about
the attendees and their roles in the meeting, asdhe chairman or the minutes-taker.
Moreover, it provides the platform to write, staaad share the meeting agenda and

minutes with team members.

4.2.4 Discussion Tool

This tool provides an organized, but at the samme tilexible discussion platform in
which all the team members, based on their rolas,either create posts or respond to

posts created by other team members.

425 Files Tool

Files tool provide a tree-diagram like layout t@amize unstructured documents on the
workspace. Documents created with formats like ‘SXL*“.DOC”, “.PPTs”, are
considered unstructured documents hence, can lesssxt through this tool. However,
many of these documents may well be replaced witlttsired documents created using
“Groove Forms”, “Issue Tracker” or “Proposal Trackiols which are all explained in
the subsequent sections. The processes followisimodule are no different than any

folder/file adding processes of any Microsoft Odfigroduct

4.2.6 Issue Tracking Tool

Issue tracking tool provides a single platform tack issues. Issue tracking is very
important in construction projects because if mopprly tracked, issues may expose the
project to new risks. This tool lists issues mdiorder and assigns a tracking number to
each issue. In addition to giving team memberspliagform to describe the issue in
narrative, the tool also provides specific inforioatregarding the issue status, date the
issue is created and the deadline for it to beedpas well as the severity (high, medium
or low) of the issue. Since the severity is anaathr of the issues’ risk impact on the

project, more caution can be given to the ones whth highest severity. The risk
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assumptions that are created during project plgnpirase can be a direct input for this
tool.

4.2.7 Proposal Tracker Tool

Proposal Tracker manages and organizes the erffiPédR¥FQ processes. This tool helps
to create and/or modify RFP/RFQs in one simple tatapThis tool is not a standard
part of the Groove system. It is an ad hoc tool taen be downloaded from Microsoft
website. Proposal Tracker provides two built-interrelated user forms: one for
defining the opportunity and the other for assigniasks. Based on the needs of the

project, these two forms can be either modifiedeecreated.

4.2.8 Forms Tool

If the existing built-in tools are not meeting theoject teams’ specific needs, a new
form with a module to manage these forms can batedeusing this tool. Forms tool
does not accommodate pre-existing views or laydgsa result, it is solely up to users
to determine the information needed on the forrwal as its layout. Since there are no
built-in forms in this tool, users have to credte forms either selecting the information
to be displayed on the form from a list of field®yded on the initial view (i.e. author,
date, modified by)or by adding more fields in ortiemtegrate custom information.

4.2.9 SharePoint Files Tool

SharePoint Files Tool provides an expanded oppityttm share project documents on
the Groove workspaces with the rest of the orgaioizahrough the use of SharePoint
Server libraries. Sharepoint Server provides arakstorage and can easily be used in
conjunction with Microsoft Groove system. Grooveemnhused on its own does not

require a central server.
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4.2.10 Sketchpad Tool

Sketchpad tool adds to the functionality of Grosweicture, by providing easy-to-use
sketching options for project team members. Sketdhgan be used to describe and
discuss issues visually and interactively. Thid facilitates team members’ manually
sketching or it also allows users to insert piciure.jpg format files and mark on them.
Both the sketching and markings on picture files ba seen and followed real-time by

other users.

It is important to note that all the above-mentwmeols can be customized and adapted
to the needs of the project and the industry ihidn the following chapters, some of
these tools are selected to be used as designaiddles of a sample construction
project and customized based on the Constructidoskny’s project management and

collaboration common practices.
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5 TEMPLATE WORKSPACE DEVELOPMENT

In this chapter, the development of a template gmake is described for a typical
construction project. Although, every constructimmject is unique and may require
different set of features, it is possible to custmanGroove’s built-in tools and create
designated modules to meet the needs and requiterokdifferent projects. Figure 8
illustrates the framework for the template worksp#ar a typical construction project.
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Figure 8. Microsoft Groove workspace structure for a typicahstruction project

As illustrated in Figure 8, the Groove customizeorkgpace is structured around the
built-in functions of the software. Constructiorojgct management practices mandate
the use of certain documents throughout the prdjéetcycle, some of which are
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contracts, estimates, schedules, RFIs, RFPs, gagichs and drawings. Collaboration
among project participants is a vital element of apstem structure. To address these

needs, the following organizational steps were @nm@nted.

* Implement built-in Groove tools as designated meslwvithout modifications (i.e.

calendar module, meeting and sketchpad modules)

e Adopt and implement selected built-in Groove toadsdesignated modules with

major modifications (i.e. RFP module and RFI modlule

« Implement new designated modules using built-ind3eotools (i.e. Change Order

and Change Directive module)

Several built-in tools were selected as designatedules for this template workspace.
This selection is done considering the common mestand needs of typical

construction projects. Groove tools selected agydated modules are:

Calendar tool
Meetings tool
Files tool

Forms tool
Issue tracker
Proposal tracker
Sketchpad tool

N o gk~ wDbd e

5.1 CALENDAR TOOL

As Figure 9 illustrates, the default Calendar tbelps to track important events and
milestones put in by the project team. Its defaidtv shows monthly display, though
daily and weekly display options are possible tdhis tool is used as the project

calendar module for the sample project without rications.
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Figure 9. Groove calendar tool default-view

5.2 MEETING TOOL

The Meeting tool is designed to coordinate meetifaggsproject team members. As
shown in Figure 10, the default view has five panasied as “Profile”, “Attendees”,
“Agenda”, “Minutes” and “Actions” respectively. Fiile pane is the initial view when a
new meeting is created on the system. Meeting dgggshare identified, certain roles are
assigned and if needed the agenda as well as tegngneninutes are created using the

same tool.
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Figure 10. Groove meetings tool default-view

The meeting tool is adopted as a meeting moduldhiersample construction project
without any modifications. In the subsequent sectisample project meetings are
marked and meeting information is entered to detnatesthe modules’ functionalities

for the construction projects.

5.3 FILES TOOL

Files tool is a built-in tool designed for orgamigj storing and sharing unstructured
documents such as contracts, drawings, specifitatiand schedules with varying file
extensions such as DOC, XLS, PDF, and CAD. It issfide to create as many folders
and upload as many files as needed. Figure 11 shiogvdree-diagram like folder

structure of the tool which is similar to Microsd¥indows applications.
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Figure 11. Groove files tool default-view

This tool will be utilized multiple times as sep@ranodules for sample construction

projects’ contracts, drawings & specifications, iraates, schedules, and progress

documentation.

5.4 FORMS TOOL

Forms tool facilitate project teams to create foand templates from scratch. This tool

does not provide any ready-to-use templates asudt ggving the sole control to the user

in defining the layout and the information on theodule. Users decide on the

information they would like to see on the templatel the module and create unique

templates and modules that best serve to the radetie project. Figure 12 illustrates

the initial view when a new template and a modwdedhto be created using this tool.

This tool is utilized to create Change Order andr@ghDirective modules.
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Figure 12. Groove forms tool default-view

5.5 |ISSUE TRACKER

Issue Tracker tool is selected to be used as aMRIglule, mainly because its current
content includes information that is relevant tolfRRas well. One of the most
importantly features of this tool is that it autdioally generates and assigns tracking
numbers to each form making it easier to organmeteack RFIs together with all their
responses. However, with its current content thdute still requires modification
when AIA recommendations for RFIs are considered. FAgure 13 illustrates, the
default view of the tool is showing the non-custped version of the issue template

which will be customized into a RFI template in tbbowing section.
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Figure 13. Groove issue tracking tool default-view

5.6 PROPOSAL TRACKER

This tool is adopted to be used as RFP Module.h&dsva in Figure 14, the tool’s built-
in layout and content already provides certain nmfation regarding the proposal
manager, proposal deadline, degree of importandeighs medium, low, opportunity
description and business justification for the msad as well as the quantities and units
that price is requested for. However, this todl séiquires modification based on the

AIA recommendations for RFPs.
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Figure 14. Groove proposal tracker tool default-view

5.7 SKETCHPAD TOOL

This tool provides an additional visual platformsapport of other modules or can be
used independently as well. It can be used in camtipn with the RFI module to
describe the problem areas visually either by s$ketc on the white board or by
inserting real pictures from the site and markingto Another important feature of this
tool is its ability to support real-time and intetige sharing among the users. Users can
work on the same sketch at the same time and eaneach others changes in real-time.
This feature provides a unigue opportunity for fast interactive communication and

collaboration for construction projects. Tools’ @it view is shown in Figure 15.
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6 SAMPLE CONSTRUCTION PROJECT AND TEMPLATE ILLUSTRATION

In this section, the adaptation and customizatiosetected Groove tools are illustrated
for a sample construction project. The selectedeptoof is a renovation project in
Langford Building A of the Texas A&M University delye Station campus. This
project was undertaken by the Department of Coostmu Science at College of
Architecture in 2007. The purpose of the projecs wa re-define the existing office
spaces (total area of 897 square feet), and coffate spaces for the head and associate
head of the department. With this new organizatorgception area and a meeting room

for the department were also created. The proggesincluded the following activities:

« sdective demolition of partition non-load bearing walls between offic®ms,

removal of doors and associated metal frames, xistiregy carpets.

« drywall construction using single ply with metal stud, and gypsum waatals (4-
foot in width, 8-feet in length, and 5/8 incheglhiickness) applied on each side of

the construction with vinyl bases/{#hches thickness).

e installment of doors, frames and trimming using wood flush doors and frames

and trims to both sides.

» carpeting of office rooms by applying nylon carpeting on direement.

painting of selected room walls and corridor walls whichrevaffected from

selective demolition.

The project was finalized in 27 work days, with adget of 50,000 dollars and the

project was contracted to Alpha Contractors.



6.1 TEMPLATE WORKSPACE DESCRIPTION

Table 2 provides a list of these modules with thigscriptions, intended uses and the

Groove tools used in their development.

Table 2.
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Groove Sample Construction Project Workspace Structure

M odified Module Name

Description

Original Groove Tool Used

Welcome Page

Module descriptions are provided, steps fo
creating new modules &templates are
explained, and role permissions are display

[ Welcome Page (ad hoc)

ed

Project Calendar

Project start and finish dates, as well as

Calendar Tool

important events and milestones are marked

M eetings Meetings are scheduled, agendas and meetihieetings Tool
minutes are created/edited/distributed

Contracts Project’'s Main and Sub Contracts (DOC, | Files Tool
PDF,...) are filed

Drawings Project drawings (CAD, PDF,...) are filed Files Tool

Specifications Project specifications (DOC, PDF,...) are | Files Tool
filed

Estimates Project estimates (XLS, DOC, PDF,...) are| Files Tool
filed

Schedule Project schedules (MPP, P3,...) are filed Files Tool

Progress Documentation Project performance reports, analysis and | Files Tool

forecasts (DOC, XLS, PDF, MDI, ...) are
filed

RFI Tracker RFls are custom created, modified, responglddsue Tracking
and stored with unique identification numbgrs
RFP Tracker RFPs are custom created, modified, assigne@roposal Tracker (ad hoc)

responded and stored with identification
numbers

Change Order Tracker

Change Order Tracker is used for issuing &
tracking Change Orders

nérorms Tool

Change Directive Tracker

Change Directive Tracker is used for issuin
and tracking Change Directives

j Forms Tool

Internal Project
Communications (IPC)

IPCs are custom created, modified,
responded, and stored with unique
identification numbers

Issue Tracking

Sketchpad Sketches are drawn, picture files (JPG)are | Sketchpad
inserted and marked on
Punch list Punch lists and closing documentations Files Tool

(DOC, XLS,...) are filed

As described in Table 2, several different modudes developed for the sample
construction workspace using the available Gromadst It is important to note that
Groove provides users with real flexibility for ¢osiization. Each of these modules can
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be customized differently with different layoutsdacontent based on the differing needs

of projects.

6.1.1 Project Calendar Module

Project Calendar tool on Microsoft Groove is addptgthout any modifications with
the exception of the tool's name. Calendar Tookimamed as Project Calendar for this

sample construction project.
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Sl Edit View Optons Help [

i workspaces |

N | Project Modules \ Project Calendar
Hew Warkspace i mewapponmert.. | 4 G 0% [ |40 J % % [Today [ih] ey fEJweek [ vontn
(&) Active ilﬂ April 2007 ~Show Day Pang |
B S8 Groove project - (] |l _—"—_ — e - = .
= [ Project Modules ___Sunday | | Tuesday | Wednesday | Thursda I I
H3welcome Page 2 3 4 5 5| 7
i e 2:00 AM Project..,

Workspace List

[ Monday

g

8 a 10 1 12 13 4
§:00 AM Owner'. ..

1 15 | ] 18 = % 2
9:00 AM In-Hou... 11:00 AMRFIU, ..

E] Changs Order Tra...

#5 Change Directive ..
&;i] Internal Project C...
& Sketchpad
"3 Punchiist

@) Unread

(&) Read

B 0 Groove basic

Invite to Work.., More

F RS-

=l Common Tasks ¥
5:00 PM Project ... View By

24 Suppress Alerts
‘ 3“& SetRoles

38 Send Message t,..

g

istar] | (2 o) 21 ®@ @ & B B & B | [ lancbar Conbactor... |[[ Groove project -Proi. [« DBEOHD szim
Figure 16. Groove project calendar customized view

As illustrated on Figure 16, during this projeabjpct team marked five important dates
and milestones. The project start date marked ag @3, 2007 and project finish date
was marked as April 30, 2007. Several other impbrevents are marked on the

calendar such as the Owner’s meeting, in-houseingeeind RFI update meeting.
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To mark an appointment on the calendar one shdidk an the “New Appointment”
button on the toolbar as can be seen in Figur®Eplay options are also changed from

the toolbar choosing one of the display optiondas week, or month.

6.1.2 Meetings Module

Meetings tool on Groove coordinates meetings betvpeeject team members. This tool

on Microsoft Groove is adopted without any modificas.
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Figure 17. Groove meeting module customized view

As shown in Figure 17, the project team condudbteelet meetings one of which was an
in-house meeting. The agenda of that meeting imcudpics concerning base contract

billings, change orders, overall schedule perforteaand submittals.

In order to create a new meeting on the module “Méseting” button on the toolbar
should be selected and information concerning teetimg such as attendees, meeting

agenda, meeting minutes and actions are entered.
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6.1.3 Contracts Module

Contracts Module is created using Groove Files Tobls module is modified to store

and access project contracts. Groove Files Taetrsamed as Contracts.

The Main and Sub-Contract folders are created utidetContracts” root folder to store
the sample projects’ contracts (Figure 18). Unstmeel documents, such as contracts,

are best displayed using Groove Files Tool.
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Figure 18. Groove contracts module view (Customized frors fivel)

As shown in Figure 18, folders are created, ams fdre added by using the “Create new
folder and “Add files” buttons on the toolbar. Theocesses of adding/deleting folders
and files in this module are no different than dolger/file adding processes of any

Microsoft Office product.
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Figure 19 shows the front page of the main contsagted between the Texas A&M
University and Alpha Contractors regarding the @ausion Science Department
renovation project. This document together with gtdocontracts is uploaded to the

Contracts Module.

TAMUS
Form C-5
03/07

THE TEXAS A&M UNIVERSITY SYSTEM
AGREEMENT BETWEEN OWNER AND CONTRACTOR

THIS AGREEMENT is made on April 2, 2007 between Alpha Contractors, hereinafter called the
“Contractor,” and the Board of Regents of The Texas A&M University System, hereinafter called the
“Owner.” Capitalized terms used in this Agreement, unless otherwise defined herein, shall have the
meanings ascribed to them in the Owner’s current Uniform General and Supplementary Conditions (the
“UGSC”).

WITNESSETH, that the Contractor and the Owner, for the consideration hereinafter named,
agree as follows:

ARTICLE |
SCOPE OF WORK

The Contractor shall furnish all the materials and perform all the Work called for in the Contract
Documents entitled: TAMU Construction Science Department Renovation Project which includes
selective demolition of the existing room walls, removal of the carpet and construction of new partition
walls as well as new carpeting and painting on the selected walls and corridors.

Prepared by: Texas A&M University System

ARTICLE Il
TIME OF COMPLETION

The Contractor shall begin Work on the date indicated in the Notice to Proceed issued by the
Owner's representative. The Work to be performed under the Contract shall be substantially completed
in twenty seven (27) consecutive calendar days, plus any extended days approved by the ODR, in
accordance with the UGSC, and shall be fully and finally completed within thirty (30) days thereafter.
For each consecutive calendar day after the date of Substantial Completion, plus any extensions of
time granted by Change Order, that the Work is not substantially completed, Contractor shall pay to
Owner liquidated damages in accordance with the UGSC.

ARTICLE lll
THE CONTRACT SUM

The Owner shall pay the Contractor for the performance of the Contract, subject to additions
and deductions provided therein, the sum of fifty thousand dollars ($ 50,000)

Contract Award Amount Separation of Costs

ARTICLE IV
PROGRESS PAYMENTS

The Owner shall make periodic payments as approved by the ODR in accordance with the
UGSC.

Figure 19. Agreement between the owner and the contractor
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In case of more than one File Tool is needed omibrixspace, a new File Tool can be
added to the workspace with the following proceduféle Menu...Tool...Files..”
This process can be repeated as many times aschfeedmy Groove Tool listed on the

Groove Tools menu (calendar, forms, sketchpad. etc.)

6.1.4 Drawings Module

Drawings module is created using Groove Files Tohls module is modified to store
and access project related drawings and the teelf its re-named as Drawings. As
shown in Figure 20, two folders are created unkerrawings root folder and named as
CAD and PDF drawing files for the sample projecheTsample project had three
drawings showing the existing layout, demolitionarpland new layout for the

renovation.

The same folder and file adding/deleting procesk=tribed in the Contracts Module
apply to the Drawings Module as well. An open vigfivone of the files that is uploaded

on the module is shown in Figure 21.
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Figure 21 shows the department’s office layout teetbe construction took place. Other
drawings such as the demolition and the new laywet also uploaded to the same

module.

6.1.5 Specifications Module

Specifications module is created using Groove Fllesl. It is designed to store and
access project specifications and the tool itselfernamed as Specifications. For this
sample project, one folder is created under thesspmot folder and named as “Project
Specifications” as illustrated in Figure 22. Thamgle project included one set of
specifications which provided details regarding tteemolition process, recycling,

material selection and acceptance criteria.

{& Groove project - Specs - Microsoft Office Groove
He Edt Vew Optons heb |

| “ Workspace Members

s [ B B % B [ Sniond (&) In Workspace

Workspace List

Mew Warkspace

(&) Active | Felders. 5= [Tooe [ Modified Date [l @ Project Man...
2 §&Groove project -~ |3 & Specs (Root Folder) File Folder 5/1Bf2008 1:26:46PM Py g gf:'m .
35 ine

= [ Project Modules
E:@ ‘Welcome Page
fﬁ Project Calendar

* {5 Project Specifications

[ RFP Tracker

ange Order Tra. ..

E@Change Birective ...

[2=] internal Project ...
-7 sketchpad
JE Punichlist

Unread

Read

16

"

T Groove basic

More
fig

B chat i
€ommen Tasks 3%
QU Turn OFf Tool's ...
Ej Add Tools

& view Workspace...
i Invite My Other ...

=2 [ Eem

Wser| |G 2@ 090 Y @M |G aundba-contactr . | &, Groove project - Spec... « DB B Y AND L7
Figure 22. Groove specifications module view (Customized fitas tool)



72

The same processes of adding/deleting files andefsl described in the Contracts

Module can be followed for the Specifications Maglak well.

6.1.6 Estimates Module

Estimates module is also created using Groove Hilemsd. Sample project had one
guantity takeoff in “.XLS” format file. Constructip companies may also store their
project related cost estimates, budgets, and fsteda this module. As shown in Figure
23, the sample project used four subfolders thatweeated under the Estimates root

folder for quantity takeoffs, cost estimates, budgad forecasts.
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The same processes of adding/deleting files andefsl described in the Contracts
Module can be followed for the Estimates Modulevadl. Table 3 is an example of the

sample projects takeoff sheet that is uploadebead=sstimates Module.

Table3.

Sample Project Quantity Takeoff

# Item Quantity Unit

Selective Demolition

1 Remove 5 %" metal frame non-load bearing partition wall between

rooms 425 & 426 to underside of A/C boxing 36 SF
2

Remove 5 %" metal frame non-load bearing partition wall between

rooms 425, 426 and corridor to underside of A/C boxing. 160 SF
4 Remove 3' x 7' 6" wood doors and associated metal frame and

associated ironmongery and set aside for reuse. 4 EA
5 Remove existing carpet from rooms 424 & 427 and prepare

concrete floor to receive new carpet. 363 SF

Room 423
6 8'-0" high 5/8" Gypsum Partition on 2" frame 55 SF
7 4 1/2" vinyl base to new partition 8 LF
8 3'0" x 7'6" x 1 3/4" wood flush door & frame with mortice lock &

knob. 2 1/2" trim to both sides. 1 EA

Room 424
9 Close existing door opening with 5/8" Gypsum Partition on 2"

frame 28 SF
10 4 1/2" vinyl base to new partition to match existing 7 LF
11 Form new door opening in existing 5 %" metal frame non-load

bearing partition wall between rooms 424 & 425 and re-position

door & frame removed from room 424 1 EA
12 Nylon carpet on direct cement 21 SY
13 Latex paint finish to walls only 731 SF
14 Latex paint finish to underside of A/C boxing 45 SF

Rooms 425/426

15 19'-0" x 8'-0" hollow metal frame - fully glazed store front with 6"
deep horizontal mullion. 3'-0" x 7'-6" wood door with 2 - 2' 0" wide
glazed panels, mortice lock & knob & self closing device

1 EA

16 8'-0" high 5/8" Gypsum Patrtition on 2" metal frame to underside of
A/C boxing. 80 SF
17 4 1/2" vinyl base to new partition to match existing 14 LF

18 Form new door opening in existing 5 ¥4' metal frame non-load
bearing partition wall between rooms 426 & 427and re-position
door & frame removed from room 426 1 EA
19 Form door opening in new 5 ¥" metal frame non-load bearing
partition in rooms 425 & 426 and re-position door & frame

removed from room 425 1 EA
20 Nylon carpet on direct cement 42 SY
21 Latex paint finish to walls only 1637 SF
Latex paint finish to underside of A/C boxing 90 SF

22 Room 427
23 Close existing door opening with 5/8" Gypsum Partition on 2"

frame 1 EA
24 4 1/2" vinyl base to new partition to match existing 7 LF
25 Nylon carpet on direct cement 21 SY
26 Latex paint finish to walls only 731 SF
27 Latex paint finish to underside of A/C boxing 45 SF
Coridoor

28 Latex paint finish to effected walls 168 SF
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In Table 3, the sample construction project has 4@éare feet of existing non-load
bearing partition walls to be demolished and 363asg| feet of existing carpets to be
removed. After the demolition and removal, a tafall62 square feet Gypsum partition
walls, 36 linear feet of vinyl base, and 84 squanels of new nylon carpet are planned to
be installed, and finally 3,447 square feet ofXgbaint application is scheduled for the

walls.

6.1.7 Schedule Module

Schedule tool is created using Groove Files Tobke $ample project did not have a
digital schedule created however, a baseline angpdate schedule were recreated using
MS Project scheduling software. If the company'®icl of scheduling software is
Primavera, it can also be included in the workspacgiew and edit “.XER” format

files.

In Figure 24, two separate schedule folders, haselnd updates, are added under the
Schedule root folder. Baseline folder stores camiily approved baseline schedule of
the project. Update folder stores the scheduldsatteaupdated after the contract to mark
progresses or introduce delays to the baselinedsfhe The same processes of
adding/deleting files and folders described in @mntracts Module can be followed for

the Schedule Module as well.
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Figure 25 shows the updated schedule of the pragct April 22, 2007. According to
the baseline schedule, installment of hallow mitahe and wood doors was supposed
to take only two days. However, a manufacturingofgm on the frame led the project
team to issue an RFI resulting in one day of delaythat specific activity. Instead of
taking two days, the installment process took thdags shifting the schedule further

away from the initial project end date.
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6.1.8 Progress Documentation Module

Progress Documentation module is created usingv@rédes tool. This module can be
used to file field reports, project performanceomt, analysis, and forecasts. Files in
formats such as “.XLS”, “.DOC”, “.PDF”, and “.MDItan be accessed through this

module.

The same processes described in the Contracts Blodul be followed for the Progress
Documentation Module. As shown in Figure 26, PregrBocumentation Module has

one root folder named as “Progress Documentatiatii mo further sub files.
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6.1.9 RFI Module

RFI module is an adapted version of Groove “IsstecKing” tool. Although, it is not
specifically designed for the RFI process, thisl toan easily be adapted to a RFI
module. This tool, with certain modifications, pides the level of detail necessary for
RFIs.

RFI modules are one of the most visited modulesany PMCS, due to the
overwhelming number of RFIs issued in a single gubj However, a more serious
problem acknowledged by the industry, is the lori§) Response times. NIST (2004)
found out 10 business days as the average respores®r a RFI. By using Groove RFI
module, it may not be possible to decrease the rurabRFIs issued, but it is very
likely that response times can be shortened andfuhetionality can be enhanced

substantially.

If the Issue Tracking Tool is not visible on therk&pace, steps described on the tool
activation process in the Contracts module seataimbe followed to activate the tool.

Once activated, rename the module as “RFI Tracker”.

In order to adapt this tool to a RFI module, a step procedure must be completed.
First, the existing template has to be modifiedués Tracking Tool's built-in “Issue”
template provides certain level of detail by defaidformation such as the title, ID
(non-editable), category, subcategory, entered duy, originated by, individual,
description, and attachment options make up thstiegi form. However, according to
AlA Guidelines, RFI should include the followingfarmation at minimum: (a) project
name, (b) project number, (c) RFI number, (d) isdate, (e) requested reply date, (f)
disciplines affected, (g) priority (1 to 5), (h) Réfescription, (i) referenced drawing and
specification number, (j) sender’'s recommendatigk)s receiver’'s reply, (I) answered
by, (m) date answered. As a result, the existisgué” template is modified in line with

the AIA’s guidelines and re-named as “RFI” form.€eTfollowing steps identify the
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processes that have to be followed when modifyiregtémplate and Figure 28 shows an

example of one of the RFIs created for the samghstcuction project:

Step 1:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:
Step 7:
Step 8:

Click on “Designer...” on the toolbar

Choose “Modify Form...” and then “Issue”
Edit “Form Name” (i.e. RFI)

Select “Fields” (i.e. Author)

If needed “Create New Fields...” (i.e. RFL)No
Change the “Style” of the fields

“SAVE”

“Publish Sandbox”

Once the form is modified, second step is to custerthe current view and organization

of the module itself. This process enables theegptdeam decide on how all the RFIs

will be organized and hence, viewed on the modBiefollowing the steps described

below, project teams can easily customize the azgHaon, order and displayable

formats of all the RFIs on the RFI module.

Step 1:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:
Step 7:

Click on “Designer...” on the toolbar

Choose “Modify View...” and then “All...”
Edit “View Name” (i.e. RFI)

Select “Fields” (i.e. Author)

If needed “Create New Fields...” (i.e. RFL)No
“SAVE”"

“Publish Sandbox”

With the completion of these two processes, a Rédute with editable custom RFI

forms is obtained. Figures 27 and 28 show therozg#ion of all the RFIs on the

module created for the sample project and docuniewnt of a sample RFI respectively.
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RFI Tracking
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Brt Ak EFETZE E-1 | Fi

Fuly glazed haliow metsl frame and the wood door when installed &=  is. wood door opens to left
aithough it should open to right. This s a manufacturing problam so we can request the manufacturer o
fi this. However, thes might increass the Contract Time by 2t least g weeks,

Our recommendation is to giter the sdes of the existing frame so that the inside of the frame will faoe

cutside. This will sobe the problem of the door opening ta the wrong side without major aesthetic
concems. Mevertheless, as marked on Skeichpad #1. the screws will be esposed.

Ple==e advize # this solution iz acceptabls for you.

Last Modified By Project Manager 1 On 5/13,/2008 5:43 &AM
Onzning Remaris:

Bl ! wip E===

-§«f F R

Attachments

el

Figure 28. Groove RFI tracking sample document view

6.1.10 RFP Module

RFP Tracker is an adapted version of one of Gr@oad hoc tools called the “Proposal
Tracker”. This tool can not be accessed throughwibikspace tools menu. This is an ad

hoc tool developed by Microsoft and can only be dieaded from Microsoft website.

The main purpose of this tool is to create a ptatfavhere proposal requests can be
made, assigned to team members as tasks, anddrd&tkisting tool provides a certain
level of detail for issuing and tracking proposal$ie built-in opportunity form is
designed to explain the business justification lo¢ fproposal and includes some

gualitative and quantitative details such as tloppsal deadline, proposal manager, the
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units and values. However, in accordance with AlAsidelines, this module is

modified to be a better fit for the Constructionlistry.

Once the “Proposal Tracker” tool is downloaded frighiarosoft Online, it can be either
adopted as it is or can be modified based on tleel:ef the project. Creating a new
form is also an option. In this sample project, éxesting form is modified. In order to
do that, two steps have to be completed. Firsteiigting template has to be modified.

The following steps are required for this modifioat

Step 1: Click on “Designer...” on the toolbar

Step 2: Choose “Modify Form...” and then “Proposal”
Step 3: Edit “Form Name” (i.e. RFP)

Step 4: Select “Fields” (i.e. Author)

Step 5: If needed “Create New Fields...” (i.e. RFR)No
Step 6: Change the “Style” of the fields

Step 7: “SAVE”"

Step 8: “Publish Sandbox”

Second step is to customize the current view agdrozation of the module itself. This
process enables the project team decide on howha@lRFPs will be organized and
hence, viewed on the module. By following the peses described below, project teams
can easily customize the organization, order asglalyable formats of all the RFPs on

the module.

Step 1: Click on “Designer...” on the toolbar

Step 2: Choose “Modify View...” and then “All Opportities...”
Step 3: Edit “View Name” (i.e. RFP)

Step 4: Select “Fields” (i.e. Author)

Step 5: If needed “Create New Fields...” (i.e. RFR)No
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Step 6: “SAVE”
Step 7: “Publish Sandbox”

Figures 29 and 30 show the organization of the RiPthe module and a sample RFP

created for the sample construction project resgegt

{& Groove project - RFP Tracker - Microsoft Office Groove

Hew Warkspace : | X OB ‘ x | By o B ‘ Z= ‘ i, Desigrer v
(3) Active [ Proposal submission ... | Gaportunity Cescription [ Tosk assignee | TaskTide ToskDue Date | _
B TaGroove project w3 El 4/2/2007 \‘Q Online
= il Project Modules 1, TAMU Department of Construction Science is GPothne (1)
E)@ ‘Welcome Page requesting proposals for certain type and size doors ) )
PM1 Contact Vendors & 4/2/2007
Obtain Bids
=1 4/7 /2007
1. TAMU Department of Construction Science is
requesting proposals for certain type and quality carpet
PM2 Contact Yendors & 4/7/2007
Ohtain Bids
El 4/19/2007
1. TAMU Department of Construction 5 is
LB ackEr requesting proposals for certain type of wal paint.
I RER Tracker PM1 Contact Yendors & 4/13/2007
CH change Order Tra.. Obtain Bids J
&= B »
Ponebeaer o guES. e Truite to Wark..,  Mare

Internal Project C...

f{ Sketchpad Req quest for Proposal "RFP" Edn
.3 Punchlist = %
i i B chat F el
= p EPp
(&) Read Project COSC Renovation RFP No. 3 =T
1 Tt Groove basic Mame )
froposal  Project Manager Proposal  4/19/2007 @4 Turn OFf Toofs ..
manager 1 Deadiine ) Add Taols

&3 view Workspace...
S Invite My Other ...

1, All Opportunities by Pr... v Records inview: &

Figure 29. Groove RFP module view (Customized from propaaaker tool)
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Request for Proposal "RFP"

Project CO5C Rerovation  RFP Mo 3

Name
Froposal  Project Manzgerl Propesal 441972007
manager © Deadline *
Reguested Owner Eegueste=c General Cantractor
by from
Impartance 1. Hizh Units

3F

Value

3.447

Opportunity cescription *
1. TAMU Department of Canstruction 3cience is requesting proposals for certain type of wall paint.
Texas AEM is requesting proposaks from highly gualifi=d vendars with expertise in interior painting.

2. Acceptzble Manufacturers are: Dunn-Ecwards ar Benjamin Maare. Proposers wishing ta submit sr
‘ar egual” shali submit samples of propased substftutes and specficatons with their prapasal.

3. Faint 5chedule is as follaws:
Spot-Prime: Vinylastic (W01} Pismented Sealer
st Coat: Suprema (Wall) Latex Low Sheen Enamel
2nd Caat: Suprema ('Wall) Latex Low Sheen Enamel

&_Yencor shall furnish 21l labor, equipment, materizls and senvices reguired.

S.Vendor shall include 3 list of current and/or gast clizrts to whom 2 similar service is provided,
Our objectives

Contact
informatian

Figure 30. Groove RFP tracking sample document view

6.1.11 Change Order Module

Change Order module is created using Groove Foramd. This Tool allows project
teams to create templates and modules from scr&eérything on the module is
customizable. This provides the project team witiprecedented flexibility when

creating new templates and modules.

AlA recommends that the Change Order forms showdthide the following information
at minimum: (a) project name and address, (b) ohander number, (c) date issued, (d)
Architect’'s project number, (e) contract date, ¢Hntract for, (g) an explanation
regarding the new contract change, (h) cost inftiona(original contract sum, net
change by previously authorized change ordershéve contract amount), (i) project

duration information (any change in the contrameti the new date for substantial
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completion) and (j) approvals by the Owner, Arctiteand the Contractor. These
guidelines are followed when creating the ChanggeOtemplate in this module.

In order to create a Change Order module, onechesmplete two steps. First of all, the
Change Order template has to be created. This foased on the needs of the project
team can be customized in many ways. To creatéethplate the following steps were

followed:

Step 1: Go to “Forms” Tool on Groove workspace

Step 2: “Create New Form”

Step 3. Name the Form (i.e. Change Order)

Step 4: Choose from pre-defined list of “Fields&(iAuthor)
Step 5: If needed “Create New Fields...” (i.e. ChaBgéder No.)
Step 6: Change the “Style” of the fields

Step 7: “SAVE”"

Step 8: “Publish Sandbox”

Once the custom form is created, project teamsrasd a separate module to manage
these Change Orders. All Change Orders shoulddessed through a separate module
where they can be viewed, created, edited, ananelga in their own context. To do

that, below processes should be followed:

Step 1. While you are on the “Forms” Tool

Step 2: Choose “Create New View...” on the desigitao
Step 3: Edit “View Name” (i.e. Change Order)

Step 4: Select “Fields” from a pre-defined lisé (iAuthor)

Step 5: If needed “Create New Fields...” (i.e. Cha@géder No.)
Step 6: “SAVE”"

Step 7: “Publish Sandbox”
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Figures 31 and 32 show the Change Order modulermizstd view and a sample of the

Change Order template created on the module.

{@ Groove project - Change Order Tracker - Microsoft Office Groove
Hie £t Vew Opmons beh

| Workspace Members

@anorkmace
i (@) Project Man....

Workspace List

Hew YWorkspace

2 T2 Groove project w3 N8 af10/2007 Project Manager 1 \g) Online
(%) offline (1)

= [ Project Modules
H3wpelcome Page
Project Calendar

=
Change Order "CO"

Project Name COSC Renovation Author Project Manager 1

Change Order No. 1 Date Issued 4/10/2007

Distribution List Owner, Architect, Contractor u

Modified 5/13/2008 10:29 AM  Modified  Project Manager 1

Invite to Work.., More

By

The Contract is changed as follows:

Arequesthas been made by the Owner to change the
vinyl base colorfrom brown to almaond.

B 0 Groove basic @y Turn Off Tool:
urn oafs ...

£ Add Taols
ﬁ View Workspace...
iy Invite My Other ...

o] GHUOQOBGEN |
Figure 31. Groove change order module view (Customized foymd tool)
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Change Order "CO"
Projocl Meme CO%C Monovalicn Alhar Project Minsger T
Chasgr Orfcr Mo 1 Dalc hau=d afsndIoor
Dobrbulice Lal [ g
Rrchitost
ConDrecidr
Bl it 2112 200K 10 2% AR Modifcd 2y Projoct Mammger 1

The Contract iz changed as follows:
Bif AG Enam B44 78
A et et el Mmaede I e Cara 10 Change T Vinel Dase: codar o Deowen 1D Simord.
503 reall the Fodowing Conlract Rome will Do rovisnol
Origina Ham Desoripbon: 477 127 Erovn Wingl Wl Ease
P M Desoniptor: £30 1.7 Admond Vikyd Wal B
Link Mok changed
Orgra goenthy Mot ohanged

Thi Archiiect had S erminad ot naw Herm Wil D usod Inpisne: of the orgingl Contreck Rom In soocrdancs
Wit the Epaciieation: Subotfution of Maberials, Soyment will S msde: umdar T origingl fRam.

Mo el oDl s Bay i Dencs, AechiiceD eni Combrucor.

Thr onprel Contrec %om we N chanyr By proviocsly ssthoneod Change
SEo.000.00 Drizn
Thc Codirect Som poor o i Chssgs Oréfcr e Thc rocw Tonfinect Sem seduSng oy Chengc
S50 000 0o D will e
Ean oo
T Cominact Tens will ke The dalc of Sualariiie] Complclios m ol the
[l = 4 o Fy i et of Tho Changs Orfcr thicreforc o
/1007
Approvals
LR Arciiicsl Szproad FrLEY Contracizr &porowsl
EEEmsRaES Drerer Approrasl

Figure 32. Groove change order sample document view

6.1.12 Change Directive Module

Similar to the Change Order module, Change Direatnodule is created using Groove
Forms Tool. This Tool allows project teams to aeetgmplates and modules from

scratch.

According to AIA Change Directive form should indki the following information

(AIA, 2001b): (a) project name and address, (bgalive number, (c) date issued, (d)
Architect’s project number, (e) contract date, ¢Dntract for, (g) an explanation
regarding the new change, (h) proposed cost anel aisljustments, (j) approvals by the
Owner and Architect and, (k) approval from the Cacior (optional). Change Directive,
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when signed by the Owner and the Architect, distéte Contractor to proceed with the
change even without Contractor approval. That's h@son Contractor approval is
optional. If the Change Directive is signed also thg Contractor, it indicates full

agreement on the proposed changes and adjustnieast @nd time between all parties.

In this case, following a Change Directive a Cha@geéer is issued.

In order to create a Change Directive module, asetb complete two steps. First of all,

the Change Directive template has to be createcaanddule to manage these Change
Directives is needed. The processes describe®ifltfange Order module also apply to
the Change Directive module. Please refer to thaildgeps described in the Change

Order module section to create new templates agahare new modules.

Figures 33 and 34 represent the Change Directivdutaocreated for the sample
construction project and Change Directive tempdataple.

Fﬁ Groove project - Change Directive Tracker - Micresoft Office Groove
=% .

A ‘]‘| Workspace Members

Mew Warkspace
'\5‘9 Active
= 26 Gronve project e |
= D Project Modules
ol

‘ &_ﬂf Designer ~

Change Directive "CD"

Directive No. iz Date & Time 5/9/2008 9:42 PM

| Created
Bl Change Order Tra, , Project Name COSCRenovation Contract Date 4/1/2007 i
quﬁ:f:ﬁ?iiﬁ:'“ Distribution List g:ﬂzéir;chi‘lect :;chjtems Project 23454 o
;é?skebchnad : EntEr G i il
@ mead:..jpuﬂthhst You are hereby directed to make the following change{s) in this Contract: © chat a2
(%) Read As aresult of the manufacturing error on the Hallow Metal Eommon Tasks ¥

1 Tf Groove basic Frame and wood door, the frame and the door shall be re-

installed to corect the positioning of the door opening. ¥ Mark Tool Read

@0 Turn OFf Tools ...

£ &dd Tools
& view Workspace...

A

& start J @@ W% & | (& Launctbar -Contractor... I @vaep@ect—mm |“‘ O Ee 4D uam
Figure 33. Groove change directive module view (Customizeuah fiorms tool)
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Change Directive "CD"

Chrmctive No 1 Date & Time Cregted 5372008
242 20
Project Mame COSC Renovation Contract Dgte 40172007
Cestribution List Crayrmr Anchitects Progect ho. 13454
Architecr
Cartractar

Yous are hershy directed to make the following chanss{xj n this Cootract

BT I A S=E==|E-14| 78

#5.a result of the manufacuring emor on the Hallow Mesal Frame z2nd wood door, the freme and the door
shall be ne-inmzalied 1o corec: the pasitioning of the door opening.

Proposed Adjustments

1 The Proposed basic of adpxtment to the Cortract Sum is:

Lismp sum incrazse of 50000

Linig T s62.50 per br

The ct Timeds  remamn onchanzsd The proposed agiustmendt,

propo o =y, is {indays)

* When approved by the Owner and &nchitect and recefved by the contracton, this document: becomes

effective immediatefy a5 3 Constuction Change Directive. and the contrecior shail proceed with the-change
Comtracto indicates sgreement with the proposed sdjustmments in Contract Sum snd Comtract

Tirme set forth in'this CCD

Approivals

R B

Architecs Aoprows!

Crwinier Approval

[Pamsword Reguired)

Figure 34. Groove change directive sample document view

6.1.13 Internal Project Communications Module

Internal Project Communications module is adapteohfGroove “Issue Tracking” tool.
Internal project communications may include anyelnal and organizational
correspondences such as communication of risksissugs identified throughout the
project, risk response plans, action plans andjas®nts. It can be kept confidential by

providing access to only desired parties.

In order to adapt this tool to a communications uledtwo steps have to be completed.
First, the existing template has to be modifiecd orew template should be created. The
same processes identified in creating the RFI neodido apply to this module. As a
result, the same processes described for RFIs lsanba used when modifying the
Internal Project Communications template. The secsiep of customizing the current
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view and organization of the module itself can als® performed following the

processes described in the RFI module.

6.1.14 Sketchpad

Sketchpad tool enables team members to communicaially and interactively. This
tool is very useful on the construction site beeatisllows users to sketch the problems
easily and at the same time making the viewerséotke sketch being drawn in real-
time. Users can draw different sketches at the damme or together can work on one
sketch at the same time. Another benefit of thé i®ds upload picture feature which

allows picture files in “.JPG” formats to be upleado the sketchpad.

Sketchpad tool can also be used in conjunction Wigh RFI module. Most RFIs are
supported with sketches, pictures and drawingsagJSketchpad module as reference to
RFIs can improve the understanding of the problasnyell as the pace of the whole

process.

Sketchpad tool is adopted as it is, without any iffeadions. For this sample project,
several locations on architectural drawings arekethrto demonstrate some of the
unclear areas of the drawing. Figure 35 is an eXxamfpa sketch which is also linked

with a RFI regarding missing dimensions on certaoms’ drawings.
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{@ Groove project - Sketchpad - Microsoft Office Groove
Ele Edt View Draw Qpoons Hep | S workspaces - |

Workspace List Project Modules | Sketchpad A Workspace Members

Hew Warkspace I T [ % | : (&) In Workspace
#) Active Untitted] | [q]F _ @ Project Man...
(%) offline (1)

=] D Project Modules
B3 vielcame Page
[H Project Calendar
5

| |Missing
Dimensions

S S oo 2B =

i
1

B 0 Groove basic @y Turn Off Tool:
urn oafs ...

£ Add Taols
g View Workspace...
iy Invite My Other ...

.Z 11L3KB 4
[« BBEOHD smm

Histrt] | ) o0 @ © 9 Y @3 | (@ sunchar contractor .. [ Groove project - Sket..

Figure 35. Groove sketchpad module view

This section completes the afore-mentioned objestof adopting selected Groove tools
and modifying them into designated modules for @anstruction Industry. Another

important objective is structuring limited accesstcibutions around the workspace to
gather project input and distribute progress infatiom to project team members (owner,
CM, subcontractor, designer and the supplier) amdlighing the customized Groove

workspace for external use are explained in the seotion.

6.2 ACCESS CONTROL AND INFORMATION SHARING

For any PMCS, it is very important to control thee@ss levels to certain modules and
templates. The information on certain modules ss@ered confidential and have to be
restricted from all-user access. Particularly, mesiicarrying information concerning
costs, estimates and budgets as well as contradtsngernal project communications
and documentations are critical for project teamsalnse many of this information are

considered proprietary. As a result, following soleeof general access levels is created
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as a guideline for project teams in determiningharitation levels to each Groove

module.

Welcome
Page
Calendar
Meetings
Contracts
Drawings
Specs
Estimates
Schedule
Progress D.
RFI Tracker
RFP Tracker
CCO Tracker
CCD Tracker
IPC
Sketchpad
Punch list

I
<
<
<
x
<
<
x
<
<
<
<
<
<

o
3
o
F

1

o

m
]
| . :
I E

v x x v v X X x

BB OR TRACTOR

L

v x x X X x x

SLIFFLIER

v Full access ¥: Restricted access

Figure 36. Access levels of project team members to projeduias

As Figure 36 demonstrates, each party has diffesehtof access levels to Groove
modules. This scheme is created from a Construdfianager (CM) point of view. In
other words it is assumed that CM is the main belaey of the Groove system. As a
result it has full access to each and every moduléhe system. The Owner as the
second beneficiary of the system has full accessajrity of the modules and limited
access to certain modules such as the contracttharsthedule modules. The Designer
or the Architect has limited access to the scheduelule and no access to contracts,
estimates, RFP, IPC and punch list modules. The®@ukactor, on the other hand, has
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full access only to the welcome page, drawings apdcs, and limited access to
calendar, meeting, RFI, RFP, and sketchpad mod8i@splier has restricted access to

modules such as calendar, meetings, drawings, SRE€sand sketchpad modules.

Although this scheme of access levels provide seiggrguideline in determining the
access levels to custom Groove modules, it is itapbito note that this scheme can be

modified based on the needs and requirements fefelit projects.

Finally, if construction companies prefer to shdreir Groove modules and templates
developed for one of their projects without projepecific data, with the rest of the
organization or with teams on other projects, thare several ways of sharing this
already customized and ready-to-use Groove temptateture. First option is copying
all the modules and their templates by excludingjqut related information and saving
it on personal computers. This is done through @&o“File” menu and then selecting
“Save Workspace As...”and “Template...” options. Thidl wave all the modules and
their blank templates to the users’ computer. Atftat users have two options in sharing
this information with external users. The first iopt is through Groove workspace
invitation process which was described previouslyhis thesis or by putting a link to a
secure web-site and allowing users to downloadctisomized workspaces on their

personal computers.
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7 CONCLUSION AND DISCUSSION

One of the most challenging tasks in a construgbi@ject is to update/maintain project
related information. Project management and cottaimn system software can provide
an effective platform to support this effort by legting, storing and disseminating
information without time and location constrainks.the last decade, several software
packages and support systems have been develo@athitve this goal. Although the
construction industry is investing in new techniésgand ideas, there are adaptation and
implementation problems. In addition to system dgrééion and training issues,
construction professionals experience usabilityojgms and low levels of comfort. To
address these issues, this thesis suggests anttailes the use of Microsoft Groove

software for construction project management atidiooration.

Microsoft Groove provides functionality in all die features listed for the commonly
used management and collaboration packages inathgtraction industry. Moreover,
Groove software offers several additional benefitduding real-time synchronization,
customization, familiar interface features, religypi cost-effectiveness, and practical
training opportunities. These benefits are disaligs¢he following sections individually

followed by directions for future research.

7.1 REAL-TIME SYNCHRONIZATION

In Microsoft Groove system, any changes in the gmodocumentation and system
interface are automatically updated in all the wpdces and the users are alerted of
these changes. In most of the other collaboratystems, data updates may require a
lengthy procedure while the system wide interfacadifications may not be possible

requiring new set-up time and effort for every user
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The synchronization process starts with a changehenworkspace which creates
“deltas”, logical units, on the workspace (ChouQ@D Once the deltas are introduced to
each user’'s computer, the synchronization procesls €Chou, 2006). Groove has a
built-in logic to manage the synchronization pracéShou, 2006). Though, conflicts
may occur in the system when members are workiflijn@fand making changes
individually on the same tool (Chou, 2006). Foustured data, data that is created using
one of Groove’s built-in tools and templates, catdlare very rare since every tool have
discrete deltas (Chou, 2006). For unstructured, ditta that are not built-in, conflicts
may occur if changes are made at the same timéesame document when working
offline (Chou, 2006). In this case, Groove alehis tisers about the conflict and creates
multiple copies of the document leaving the conbfiesolution to users (Chou, 2006). In

order to limit conflicts, permission settings stibbke done with caution.

Consequently, synchronization feature allows tedaggps to stay synchronized and get
the most up-to-date information at all times. Redeashows that, one of the main

reasons for underutilization of PMCS is users’ lmmfidence in finding the most up-to-

date information on the system (Hjelt & Bjork, 200Working synchronized at all times

enables every user to be on the same page hentdepating significantly to project

performance by reducing errors and double-work.

7.2 SYSTEM FLEXIBILITY AND CUSTOMIZATION

Current systems have serious limitations on custahbility and flexibility (Augenbroe

et al., 2002). This limits the project members’ligbito tailor the system based on the
requirements and the needs of the project andtdgctane platform for all team members
with varying backgrounds, disciplines, and compueperiences. As a result, under-

utilization of the system and having frustratedrieaembers are inevitable.
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One of the key distinctions of Groove system isuitgprecedented and incomparable
flexible structure for customization. Customizatmfitemplates, forms and tools provide
user control over the content and design of théesysWith Groove, it is possible to
create any kind of form and tool based on the neétise project. Even in a rare case of
finding existing tools and template options inadequGroove can support users to write
their own scripts, further enhancing customizailit

7.3 FAMILIAR INTERFACE AND COMMANDS

Simple to learn and simple to use system mitightestration among team players and
increases productivity. Related studies show tif& most important aspect influencing
the rate of adoption in any PMCS is the ease-ofafsthe system (Nitithamyong &
Skibniewski, 2006).

Groove’s visual-based structure enhanced with thee of icons and familiar visual
elements, makes the system relatively simple-toaighe same time making intuitive
learning possible for many users. As demonstratethé sample project, adding and
formatting tools/modules and creating forms frommasth in few easy steps would
increase the users’ self-confidence and reducetréiism among team members.
Consecutively, it is very likely that with the adimm of Groove system, many change

symptoms such as denial or resistance, can benglied or reduced significantly.

Construction industry has a high level of familiarwith Microsoft Office products.

This familiarity can help to increase the usabilifythe system. Groove’s similarity to
other programs may influence the team players ipebitto learn and apply faster.
Confidence in using computers is directly relatedhe user’s self confidence to learn
new technologies and previous experiences playjaermae in this development (Davis,

2004). If users have positive past experiences ad, result, positive attitudes towards
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computer systems, the confidence of users arepalsibtively changed leading to faster

adoption rates.

Being familiar with the system is an important Gactor successful implementation of
any PMCS. Since familiarity mandates relevant paperience, users’ experiences with
other Microsoft products can contribute to the pption of Groove as a relatively
familiar system. Becerik’s research (2006) shoved tonstruction practitioners are very
comfortable in using Microsoft Office products. $hsupports the expectation that

majority of users will also feel familiar with Miosoft Groove system.

7.4 RELIABILITY AND COST EFFECTIVENESS

Reliability of Microsoft Company as a well-estabksl and continuous provider of such
technologies reduces the risk of lost-data andesystollapses. As in many other
services provided by Microsoft, the system is yk&d be adjustable and adaptable to
technological improvements, which will not necesigitmajor investments or efforts in

the mid to long run.

Microsoft Groove system is a low-cost alternativeother PMCS since it is a standard
part of the Microsoft Office 2007 release. Furtherey Groove can create financial
advantages by reducing the need for user trainmtechnical support. For a regular
web-based or web-enabled PMCS the need for trairengssential to enhance the
usability of these systems (Hjelt & Bjork, 2007)owkver, when the construction
industry dynamics are considered, the temporargli@ment of certain parties and
individuals throughout the project life cycle makeery difficult to provide training for

everyone, at all times (Castle, 1999). Nevertheldbe same dynamics of the
construction industry necessitate continuous tngirof the project team for effective
adoption of PMCS and successful project complethrhieving this goal can be cost

inefficient for the construction companies.
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Since providing continuous training for every chiaggteam member would be
unfeasible, many construction companies most likely fall short in their efforts to
meet the needs for training in their projects. Rney research shows that construction
companies generally depend on other team membé#gadh their colleagues the system
in place (Hjelt & Bjork, 2007). This can potentialbe very frustrating for the new
members of the team. Microsoft Office Groove systam substantially reduce the need
for continuous training for project participantgnice saving money and time because of

its ever-familiar feel and look.

7.5 WORKSPACE PREPARATION AND TRAINING

It is important to recognize two issues that anmm@mn for any implementation project.
The first issue is that the Groove software, as ather project management and
collaboration platform, requires preparation of fhmject workspace structure. This
initial preparation may require time and effort dbape the workspace based on the
needs of the construction project. However, astilated in this thesis, a basic template
structure can be utilized to minimize this init@eparation effort. The second issue is
the initial training of the end users who will prde and retrieve information from the
workspace. The familiar Microsoft Office look arekf of the software may prove to be
very beneficial to address the training needs. @lethe Groove software offers an
alternative approach for project management anthlmmiation that is easy to use and

learn.

7.6 FUTURE STUDIES

Although Groove’s customized tools and templates demonstrated using real
construction project output in this thesis, a usst can be conducted to explore the

specific features and functionalities of the Grosystem. Another opportunity would be
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to further develop the existing system with addigibtools and modules. The Groove
system allows users to write their own scripts artdgrate to the system as a result
dramatically enhancing the customizability optioRmally, Groove system can also be
adopted as an alternative project management afidbamtion system for non-
construction project types such as facilities managnt and many others. This will
require design and customization of templates aodutes for designated project types
and industries.
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